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precision materials test 


The It’s Instron’s capacity more 
and more accurately. Here are few examples: 
Instrons today are being used test materials ranging from 

acetate zirconium with electronic precision study 

single metal crystals reveal new facts about the nature 
twinning test high strength steel examine single 
fibers cotton, wool, and human hair obtain accurate 
yield points fine wire record toughness paper, using 
special digitizer and print-out equipment study memory 
effects and physical properties examine 
special alloys high temperatures. 

Instron’s its capacity more things 
more accurately enables programs move ahead 
faster, often into areas unapproachable with conventional 


testing equipment. 
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PLEASE READ THIS NOTE: now, 
have been collecting technical articles reprint 
advanced testing techniques from. 
sources. Whatever your field, reasonably confident that 
have something more than passing interest send you. 
Just tell field interest. Also available—our 
de ) ribir g models and accessories lo suit the various fie lds of 


materials study. 
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TECHNICAL PAPERS 


The Theory Extreme Values—J. Mandel. 
the distribution the weakest 


Should Statistical Methods Used Prepare Materials 
and Ginsburg. methods can help minimize costs sampling and 
testing, while reaching fair balance between and risk 

Release Alkalies Sands and Admixtures Portland Cement 
Hansen. Certain admixtures and aggregates might release sufficient alkalies 
cause expansion concrete the aggregate also contains minerals that would 
react with alkalies. 

Winslow and Shapiro. permits routine determination 
pore-size spectra the range 100 pore diameter 

The Sucrose Extraction Method Determining Available Calcium Oxide 
Lime—D. Moorehead and Taylor. Method gives satisfactory results 
fraction the time required for total analysis. 


Discussion Paper Checking Device for Strain-Gage Indicators 


New Method for Determining the Wet Adherence Supported Films 
Diamond. simple, precise, reproducible means for measuring 
adherence, or abrasion resistance of coatings 


Modified Vicat Type Apparatus for Measuring the Softening Point 
Plastics and Laminates—G. Ehlers. Apparatus was developed 
testing small samples higher temperatures with greater accuracy..... 

Improved and Semi-Automatic Method Conducting the Standard Test 
for Timber—Arno Schniewind. Method automatically gives permanent record 
the Results are essentially independent the human element 


Improved High-Speed Tension Note Strella 
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The AutoAnalyzer provides completely automatic, repetitive analyses without sample preparation 


measurement. Ideal for laboratory requirements, the AutoAnalyzer records results each analysis. 


Completes analyses per hour. Precision common. Ranges down parts per billion. 


Brochure plus specific application data available request obligation. Simply the 


TECHNICON CONTROLS, INC. 


140 Saw Mill River Parkway, Chauncey, 
Gentlemen: 

Please send the TECHNICON AUTOANALYZER BROCHURE plus 
other pertinent data. pagticularly interested the following 
applications: 

Control Constituent Proportions Consistency 
Detection Trace Materials Pollution 
Taste Assay Purity Color 


NAME TITLE 
FIRM 


STREET 


CITY 


TECHNICON INC. 


Chauncey, New York 
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ZONE STATE 


AUTOMATIC Spectrophotometric 
and Electrometric Titrations with the 


NEW 


SARGENT-MALMSTADT 
AUTOMATIC 


SPECTRO-ELECTRO 


TITRATOR 


SARGENT ~ MAL 
AUTOMATIC TITRATOR 


Designed and manufactured by 
SARGENT CO. 
Patents Pending 


Spectro-Electrometric Titration Apparatus—Model SE, SARGENT-MALMSTADT..... $690.00 


For SPECTROPHOTOMETRIC TITRATIONS For ELECTROMETRIC TITRATIONS 

Provides direct automation most titrations Provides new and better facilities perform 
now being performed which inherently automatic derivative potentiometric titrations 
conjunction with indicator provide spec- performed the S-29690 SARGENT- 
trophotometric end point. These include acid- MALMSTADT potentiometric titrator. Pro- 
base, oxidation-reduction, complex formation vision made for the convenient connection 
and some precipitation reactions, indicators simple circuits for constant current potentio- 
being available for most the titrations cur- metric, electrode and similar titra- 
rently performed manual methods. tions. 


For complete information contact your nearest Sargent Division write: Dept. SE, Chicago, Illinois 


SARGENT COMPANY, 4647 FOSTER, CHICAGO ILLINOIS 
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several sources for varying 
requiremenis. 


Ae 


save approximately radiography costs 
welding inspection using Nuclear Systems 
Equipment,” said the Manager Manufacturing the 
Chattanooga, Tennessee plant Combustion Engineering, 
Inc., last year when Nuclear Systems 
machines were use many hours day. Now these machines 
are used around the clock—and savings over the use con- 
ventional X-ray equipment have increased proportionately. 
Without expensive rigging, high quality radiographs are being 
obtained wherever and whenever needed—on almost all 
sizes and shapes welded vessels and components. 
There’s Nuclear Systems radiography machine which can 
tighten your quality ease your budget. For 
full information, write any our sales offices. 


PHILADELPHIA CHICAGO SAN FRANCISCO 
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New Division Materials Sciences Organized 


Will and Develop Knowledge Fundamentals, 
and Provide Meeting Ground 


NEW ASTM Division 


Materials Sciences will organized 
coordinate and intensify the develop- 
ment knowledge the fundamentals 
materials. The new division, the 
first established ASTM, will 
Society’s long-time objectives promot- 
ing knowledge engineering materials 
tapping new sources knowledge for 
the Society’s extensive standardization 
activities. The division will concern 
itself with the collection, establishment, 
and publication basie information 
standing materials and 
erties. 

Our National Directors, coming from 
many materials fields 
the importance placing 
more emphasis fundamentals view 
the rapid growth technology. 
Since its inception the Society 
has published hundreds technical 
papers and outstanding 
dealing with problems which are funda- 
mental our why mate- 
rials act the way they example, 
publication just being issued, 
Mechanism deals almost 
entirely with the fundamentals this 
phenomenon. 
wide studies corrosion-resisting prop- 
erties materials, effect tempera- 
ture metals, and 
carried technical committees 
concerned with petroleum 
cement, soils, electrical contacts, and 
host other materials, contribute 
fundamental knowledge. The studies 
also reveal areas where 
information needed. 

The great need for broadening our 
justified providing special place the 
Society for concentrating this area 
and for bringing together scientists and 
specialists from different fields. 

provide forum for materials scientists 
and engineers, since its interests and 
long-time activities 
across the entire materials field. Here 
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there common ground for the phys- 
the chemist, and the engineer 
civil, chemical, and many.more. 

The team approach representing these 
many disciplines not new ASTM 
this the way the Society’s technical 
committees have functioned for many 
years. Research activities relating 
fundamentals under way many the 
committees will continue or- 
ganized. The new division can assist 

Many feel that the Society’s im- 
portant work—concentrated 
search and Standards for Materials” 
expand and keep pace with scien- 
developments and provide industry 
with the essential data and standards 
needed continue its healthy growth, 
fundamentals. 

This recommendation for 
division one several initiated 
the ASTM Long-Range Planning Com- 
mittee. Other developments 
cluded organization Administra- 
tive Committee Education Materi- 
als, which has program under way, 
and decisions award certain fellow- 


for Scientists and Engineers 


ships and grants-in-aid for materials 
study. 

expected that members this 
new ASTM division will include many 
now active ASTM committee work, 
well other members the Society; 
and invited participate will other 
leaders science who are concerned 
with the problems involved. 

Actual development the division 
has been entrusted group four 
officers—President Woods, Head, 
School Civil Engineering, Purdue 
University; two ASTM Vice-Presidents: 
LaQue, Vice-President and Man- 
ager, Development and Research Divi- 
sion, The International Nickel Inc., 
and Allan Bates, Vice-President 
Research and Development, Portland 
Cement Association; and Executive 
Secretary Robert Painter, 

the division, the 
Directors are conscious that this might 
the first step better coordinated 
arrangement the Society and its 
operating technical committees. 

ASTM members and committee mem- 
bers, especially officers the technical 
committees, will kept fully informed 
developments. 


Why Materials Act the Way They Do? 


unusual eutectic formation produced silicon diffusion into Inconel 


750 reduced for publication. First Prize, Photomicrographs, Black and White—Super 


Alloys; Eleventh ASTM Photographic Exhibit. 


James Nelson, Westinghouse Electric Corp., 


East Pittsburgh, Pa. 
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62nd Annual Meeting 


62nd Annual Meeting 


the Society will held Atlantic 
City, J., the Chalfonte-Haddon 
Hall the week June 26. 
plete details this meeting will appear 
with the Provisional Program 
April issue the 
Outlined these pages are some 
the highlights the technical, social, 
and events the week including 
titles and authors the papers the 
various symposia. 


Com- 


addition the committee-spon- 
sored symposia and sessions listed below, 
there will sessions Fatigue, High 
Temperature, Steel, Non-Ferrous Met- 
als, and other subjects. 


Symposium Microscopy 


Sponsored Committee Meth- 
ods Testing 


Evaluation Cotton Fin- 
DeGruy, Tripp, and Moore, 
Southern Regional Research Laboratory, 
Agricultural Research Service 

Newman, 
Bureau Standards 

High Polymers—R. Scott, Pont 
Nemours Co., Ine. 

Chemical Microscopy Optical 
Crossman, Bausch 
Lomb Optical 

Industrial Applications Light Electron 
Electric 

Electron Microscopy the 
Mineral» and Ceramic 
Comer, Pennsylvania State University 

Study Opaque Ore Minerals Re- 
flected Light 
Wisconsin 

ucts-—-Harry Allred, the Texas Company. 

Instrumentation Zieler, 
Zieler Instrument 

Measurement with Phase and Interference 
Richards, American 
Co. 


National 


Cameron, University 


Sessions 


Fatigue 

High Temperature 

Steel 

Cement 

Non-Ferrous Metals 

Concrete 

Paving Materials 
Soils 


Symposium Practical and Statis- 
tical Significance Tests and 
Properties Bituminous Binders 


Sponsored Committee D-4 Road 
and Paving Materials 


Fink, Shell Co. 

ASTM Tests 
Chicago Testing Laboratories 

Practical Significance Tests Asphalt 
Cements W. McLeod, I mpe rial 

Practical Tests Liquid 
Chaffin, Texas Highway 
De pl. 

Fundamental Statistical Concepts Test- 
ing—P. E. Trick, American Association 
State Highway Officials, Road Test 
Project 

Shell Development Co. 

Brown, 
Standard Oil (Indiana) 

Summary— Possibilities for Extension and 
Fink, Shell Oil Co. 


Gene Abson, 


Symposium Time-Rates Loading 
Soil Testing 


Sponsored Committee D-18 Soils 
for Engineering Purposes 


and Static Resistance Cohe- 


Michigan 

Classical Approach Soil 
Schiffman, Rensselaer Polytechnic 
Institute 

Automation Consolidation Testing 
Karol, Karol-Warner, Inc. 

Strain-Rate Behavior Plastic Clay 
Burmister, Columbia University 

Method for Adjusting Strain-Rate 
Obtain Pore Pressure Measurements 
Triaxial Shear Holtz and 
Willard Ellis, Bureau Reclama- 
tion 

Triaxial Strain Rate and Effective Stresses 
Clay—C. Crawford, National 
Research Council Canada 

Apparatus for Repeated Load Tests 
Soils—H. Seed, University Cali- 
fornia 
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Symposia 


Microscopy 

Testing 

Atterberg Limits 

Water-Formed Deposits 
Spectroscopy 

Appearance 

Bituminous Binders 

Bituminous Paving 


Time Effects the Consolidation 
Leonards, Purdue Univer- 


Symposium Atterberg Limits 


Sponsored Committee D-18 Soils 
for Engineering Purposes 


Plastic-Limit—Comparison Cube and 
Standard Abdun-Nur, 
Consulting Engineer 

History and Development the Atterberg 
Limits Tests—E. Bauer, 
of Illinois 

Investigations the Liquid Limit Test 
Soils—R. Dawson, University 

The Use One-Point Liquid Limit 
Procedure W. + Eden, Ne tonal Re- 
search Council Canada 

Atterberg Limits for Deep Cores from 
Subsidence Areas California—A. 
Johnson and Morris, Geologi- 
cal Survey 

Ohio Adopts the One-Point Method for 
Determining the Liquid Limit Soils 
Joslin, Ohio State Highway De- 
partment 

Comparison Results Between 
ASTM Grooving Tool and Flat-Type 
or Casagrande Tool—J/. E. Mitchell, 
U.S. Army Engineer Waterways Experi- 
ment Station 

Universal Standard Liquid 
Limit Morris, Testlab Corp. 
Cornell University; and Spinna, 
Manhattan College 

Penetration Tests for Liquid 
Cone and Similar Devices 
Sowers, Vesic, and Grandolfi, 
Georgia Instituie Technology 


Symposium Identification 
Water-Formed Deposits 


Industrial Water 


Deposit First Step 
Toward Understanding Water Prob- 
Rice, Cyrus Wm. Rice 

Application Emission Spectroscopy 
the Analysis Water-Formed Deposits 

Anderson, Babcock Wilcox 
Co. 
Phase 


Identification Water-Formed 
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Atlantic City—Where Sand Meets Sea and ASTM Meets for Its 


Rosene, Dow Chemical Co. 
Electron Optical Studies Corrosion 
Films Formed Iron and Alloy Steels 
Water Vapor and Oxygen Atmos- 
sen and Westinghouse 
Research Laboratories 

Correlation Elemental Analysis and 
Phase Identification Viewed 
Smith, The Pennsyl- 
vania University 

Scott, Harbison Walker 
Refractories Co. 


and 


( ‘ogan, 


Symposium Spectroscopic 
Excitation 


Sponsored Committee E-2 Emis- 


ston Spectroscopy 


Bureau Standards 

Advances Knowledge Excitation 
Dieke, Johns Hop- 
kins University 

The Matrix Effect 
Hurwitz, U.S. Steel ( ‘orp. 

tion—G. Andermann and J. W. Kemp, 
Applied Research Laboratories 

Some Properties New Modified 
Excitation Na- 
tional Bureau Standards 


Scribner, National 


Standardizing and Communicating 
Product Appearance 


Committee 


ppearance 


Introduction 
Cork Co. 

Communication 
Mitchell, Mitchell 

Status ASTM Methods anu Standards 
for Nimeroff, 
National Bureau Standards 

Standardizing Appearance Textiles 
Goldberg, Textile Consultant 

Product Appearance Van- 
deland, Jerrold Electronics 

Specification Food 
Department Agriculture 


Hemphill, Armstrong 


Fenn, 
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Color Photography for 
fication and Kane, Ansco 

cal. Co. 


Symposium Methods Test for 
Design Bituminous Paving Mix- 
tures 


Sponsored Committee D-4 Road 
and Paving Materials 


Factors the Design Bitu- 
minous Paving Rader, 
The University Wisconsin 

Theory and Gyratory 
Testing Machine for 
minous Pavement—J. McRae and 
neers 

Application Marshall Method Hot 
Mix Lehmann and Verdi 
Adam, Louisiana Department High- 
ways 

Control Bituminous Shoulder Con- 
struction for the Northern Toll 
Waddell, Knoerle, Graef, 
Bender and Associates 

Bituminous 
Oil Ltd. 

Correlation Hveem Stabilometer and 
Cohesiometer and Knead- 
ing Compactor Densities with Service 
Records Bituminous Pavements 
Minor, Washington State High- 
way Commission 


Paving 
Imperial 


The Use the 
Bituminous Paving 
Goode, U.S. Bureau of Public Roads 

Triaxial Testing Bituminous Mixtures 
Goetz, Purdue University 


MARBURG, GILLETT LECTURES 


The Society will once again have the 
privilege hearing two outstanding 
lecturers the field materials during 
the 1959 Annual Meeting. 

Dr. Herman Mark, Director, 
Polymer Research In- 
stitute Brooklyn, will deliver the 
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Annual Meeting. 


Edgar Marburg Lecture Tuesday, 
June will discuss the ‘‘Relation 
Between Structure and Properties 
Polymers.” 

The Gillette Memorial Lecture will 
delivered John Fisher, Metal- 
lurgy and Ceramics Research Dept., 
topic will the Dislocations 
and Mechanical Properties 


ASEE-ASTM SYMPOSIUM 
EDUCATION MATERIALS 


The increasingly severe environments 
under which engineering materials must 
operate and the growing reliability 
reactors, 
steam turbines, and many other appli- 
cations, has focused the attention 
industrialists and educators alike the 
requirements for education materials 
explore the situation, two the nation’s 
this 
problem, The American 
Engineering Education and the Ameri- 
can Society for Testing Materials, will 
sponsor jointly symposium Educa- 
tion Materials presented the 
Annual Meeting. The symposium will 
include introductory paper ASTM 
President Woods, Head the 
School Civil Engineering Purdue 
University. The ASTM viewpoint 
the subject will presented Frank 
LaQue, ASTM Senior Vice-President 
and Vice-President and Manager the 
Development and Research Division, 
The International Nickel Co., Ine. 
The educators’ viewpoint will given 
eastern University, President 
education 
from the viewpoint industry will 
discussed two speakers representing 
the nation’s leading industries. The 
symposium will concluded 


missiles, 
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survey projected degrees materials 
engineering now being 
initiated many engineering schools. 
special luncheon with nationally 
prominent speaker discussing engineer- 
will tie together the 
morning and afternoon sessions. 


PROGRAM 


Ladies attending the ASTM meeting 
Atlantie City will find interesting 
and varied program awaiting them. 

has been the custom the past, 
coffee hour will held Monday 
and each morning through 
Thursday allow the ladies meet and 
become acquainted. Tuesday eve- 
ning, President Woods will present 
cipally for the ladies but others will find 
the talk and the colored slides great 
Professor Woods’ extensive travels 
the Far North. 

For Wednesday, arrangements have 
been made for bus Cape May, 


morning 


Along the way, interesting places 


will visited, including the Bayberry 
served prior the return Atlantic 
City. 

Throughout the week, 
Wednesday, arrangements have been 
made for sightseeing boat trips along 
the coast. The Philadelphia District 
Council through its Ladies’ 
ment Committee, headed Mr. and 
Mrs. Betz, have, addition, 
made arrangements for golfing privileges 
the Seaview Country Club, Atlantic 
City Country Club, and the Buena 
Vista Golf Club. These facilities will 
available ASTM members and 
their wives. Details will appear the 
April 

Wednesday evening, the Philadelphia 
District will sponsor 
entertainment program. Arrangements 
have been made by a special committee 
Albert. 


LUNCHEONS 


Continuing practice that has proved 


meetings, series luncheons will 
held during the Annual Meeting week. 

The first will held Monday, June 
22. prominent speaker 
will address the “Education Ma- 
Luncheon which will held 
between sessions the Symposium 
announced future issue the 
BULLETIN. 

Tuesday, June 23, the annual 
President’s Luncheon will 
this time Society awards will also 
This luncheon has proved 
one the most successful through the 
and has given Society members 
opportunity meet their 
president. 

Ellis Armstrong, Com- 
missioner Public Roads, will the 
Industries Luncheon, Wednesday, June 
Cement, C-9 Concrete and Concrete 
Aggregates, D-4 Road and Paving 
Materials, and D-18 Soils will co- 
sponsor the luncheon which 
Armstrong will 
Forward 


Confusion Standards Please Note 


nately understand the procedure cover- 
ing the distribution triennial 
Book Standards and the Supplements 
issued the two intervening 
there still misunderstanding the 
minds some, which adds good deal 
the load Headquarters explain- 
ing how the Books are furnished. 

Basically, the system rests three- 
period. Members receive without 
charge any one Part the big Book and 
its two Supplements. having 
indicated their this the basis 
for the annual charge for the three-vear 
subsequently requested, the additional 

words for any extra Parts the 
harge per Part applies 
over the three-year pe riod. member 
cannot pay his get the big Book 
and then decide does not want the 
Supplements. Actually, must have 
the Supplements keep his Book 
date, and our Gperations are based 
supplying Supplements the Parts 
which the members get. 

very few members think they can 
get one Part the big Book one year, 


Onee 


ceding 
other 
annual 


another Part the second 
Again emphasize that the 
system the nominal charge for extra 
Parts the Book Standards over and 
above the one Part and Supplements 
furnished members their membership 


charge. 


dues extends over the three-year period. 

Our officers feel that furnishing the 
Book and Supplements members 
nominal annual charge one the 
membership. 
The service getting the Book regu- 
larly, especially when one compares the 
charges members with the list prices 
the Books and Supplements, 
deed important attribute 
tion. 


assets of 


1958 a member elects 
receive Part (Ferrous Metals) 
the big Book—he gets this without 
charge. 1959, after the books are 
out, decides also wants Part 
charged the annual fee both for 
and 1959 (and 1960). 


Example 


quests all ten Parts and pays his $27 
fee addition his member’s dues 
(no charge for one Part, nine $3). 
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1959 decides wants Supple- 
ments for only one Part. must bill 
him for $27 carry over the 
cannot allow cancellation 
commitment unless the mem- 
ber wishes buy these Books the 
price, which they 
would cost him some $80, depending 
upon the particular Parts involved. 


and pays his 
added 1959 decides wants 
Parts $27. We, 
however, must back bill him $21 ($21 
reasonably well understood. 

and are the ones creat- 
ing most confusion. 

The record-keeping and checking 
all the possible combinations for the 
Parts the Book Standards 
itself quite task and anything that will 
simplify will appreciated. 

Upwards 200 members have never 
advised which Parts the Book they 
want and consequently they get none! 
Then have few members who ad- 
vise they not want the big Books! 
They get, however, the other regular 
publications. 


quests 
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the Society 
purchased what known the WCTU 
property 1921-23 Arch St., the lot ex- 
tending for 288 through Cherry 
St. where small two-story building 
directly opposite the ASTM property 
1919-25 Cherry St. The WCTU occu- 
pies large four-story building con- 
structed originally private home 
the late for Philadelphia execu- 
tive 

Through this purchase the Society not 
only has acquired valuable property 
which has possibilities for good use, and 
substantially additional land, but has 
bought Studies are under way 
through the Long-Range P!anning Com- 
vears hence. While tentative 
sions were reached that the present loca- 
tion very desirable, there clear- 
cut set which would indicate 
that the Headquarters operations could 
not handled efficiently with better 
use the construction dollar, the 
Headquarters were located 
press highway the suburbs. Such 
easily accessible from 
and the airport. 

was obvious the Finance Com- 
mittee that, while there still room for 
some little expansion 
buildings, two hence may again 
the stage. This 
happened 1953 when the Cherry St. 
property was Much that 
building devoted the storage and 
shipping publications, though now 
houses three major 
and Bookkeep- 
ing, Publication Orders and Shipping, 
and the Standards 
Building Maintenance Department also 
uses space there. 

The Society has given the WCTU the 
privilege remaining the building for 
nine months that attempt will 
made renovate use portions 
until the very late The Arch St. 
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NINETEEN-SIXTEEN 
RACE STREET 
PHILADELPHIA PENNA. 


Additional Philadelphia Property Acquired 
for Headquarters Operation 


building will give the opportunity 
have more committee 
Headquarters. Three the rooms 
the first floor can easily remodeled 
hold meetings from 125 without 
crowding. With 
near and parking space available 
thus accommodate committees which 
would like meet Headquarters but 
could not with only our Board 
Room Race St. available. 


Location Philadelphia Headquarters 


Schedule ASTM Meetings 


Tuts gives the latest information available ASTM 


Direct 


mail notices all district and committee meetings customarily distributed the 
officers the respective groups should the final source information dates 


and location meetings. 


This schedule does not attempt list all meetings 


sections and subgroups. 
Date Group Place 

March 2 Committee E-13 on Absorption Spectroscopy Pittsburgh, Pa. (Penn 
Sheraton Hote!) 

March 2 Southwest Distric College Station, Texas 
Texas A & M) 

March 3 Southwest District Dallas, Texas (SMU 

March 4 Southwest District Norman, Okla. (Okla 
homa_ Univ.) 

March 4-5 Committee E-2 on Emission Spectroscopy Pittsburgh, Pa. (Penn 
Sheraton Hotel) 

March 6 Rocky Mountain District Salt Lake City, Utah 
(University of Utah 

March 9 Southern California District Los Angeles, Calif 
(Roger Young Audi 
torium) 

March 9-10 Committee D-12 on Soaps and Other Detergents New York, N. Y. (Park 
Sheraton Hotel) 

March 10 Northern California District San Francisco, Calif 

March 11 Northern California District Berkeley, Calif Uni 
versity of Calif.) 

March 17-19 Committee D-13 on Textile Materials New York, N. Y. (Shera 
ton-McAlpin Hote 

March Committee Quality Contro! Materials Philadelphia, Pa. (ASTM 
Headquarters) 

April 3 Committee E-12 on Appearance New York, N. Y 

April 5-10 Fifth Nuclear Congress Cleveland, Ohio 

April 13-14 Committee D-15 on Engine Antifreezes Washington, D C 
(Shoreham Hotel) 

April Committee D-10 Shipping Containers Chicago, 

April 29 Detroit District Detroit, Mich. 

April Pittsburgh District Pittsburgh, 

May 18-22 Committee E-14 on Mass Spectrometry Los Angeles, Calif 
(Statler Hote!) 

May 21 Committee D-21 on Wax Polishes and Related Materials Chicago, Ill. 

June 21-26 Annual Meeting Atlantic City, WN. J. 


Oct. 11-16 
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Third Pacific Area National Meeting 


(Chalfonte-Haddon 
Hall) 

San Fravcisco, Calif. 
(Sheraton-Palace 
Hotel) 
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ASTM Finances During 1958 


from 1958 operations was considerably 
higher than budgeted. This came about 
large measure from the unusually 
heavy publication schedule. Many 
special books and compilations stand- 
ards developed which resulted total 
publication costs running much higher 
than anticipated. 

The deficit, about $160,000, includes 
some $118,000 which has 
marked but not spent cover portions 
the cost the 1958 Book Stand- 
ards and 1958 Proceedings. 

considered over three-year period 
tie with the big Book ASTM 
Standards. Heavy income expected 
the first year after its appearance, with 
gradual tapering off the third vear 
and 1958 was the third year. 

spite the deficit, receipts were 
over the budget—reach- 
ments totaled $1,252,000. 

The budget for 1959, agreed the 
Directors their January meeting, 
anticipates very favorable 
vear following the publication the 
Book Standards. 

1958 Receipts. From the accom- 


Source 


Deficit Results from Heavy Publication Year 


panying table showing the source 
operating receipts, will noted that 
dues and entrance fees accounted for 
almost $300,000, 27.5 per cent the 
total, with publication sales reaching 
cent, about $657,000. 
Miscellaneous income, dividends, ex- 
hibit, advertising, was about $129,000, 
11.9 per cent. 

1958 Disbursements. Biggest item 
disbursements was the cost pub- 
lications, which was about $577,000. 


indicated, this includes the 


for the Book Standards and for the 
Proceedings. Salary expenditures were 
$406,000; general office 
cluding provision for depreciation and 
amortization the loan the Cherry 
St. Property, were about $104,000. 
Percentages other costs are shown 
the table. 

Assets and Surplus. Total assets 
November (the Society’s 
year ends that time) were $1,676,800, 
because the operating deficit declined 
$317,200, which considerably less 
than half year’s operating costs. 

Investments. During the vear the 
Fund disposed number 
equities, investing the proceeds 
bonds and certain other stocks which 


OPERATING RECEIPTS 
1958 1957 


Per cent Per cent 


Dues $297 802 27.5 $283 389 ee’ | 
Sales of Publications 657 O19 60.6 623 936 61.2 
Mise ellaneous 
Advertising 52 512 1.8 54 326 5.3 
Interest and Dividends 31 097 2.9 30 492 3.0 
Registration Fees 16 495 1.5 16 404 1.6 
245 1.9 950 0.3 
Other 8 846 0.8 9 183 0.9 
Total Miscellaneous 129 195 11.9 113 355 
Tovar Receipts $1 O84 O16 100.0 $1 020 680 100.0 


Item 


Publications 

Salaries 

General Office Expense. 

Meetings and Technical District Com- 
mittees 

Headquarters Occupancy 

Retirement, Health 

Miscellaneous 


Does not include $85,000 earmarked reserve for the 1958 Book Standards, and not expended. 
Includes $75,000 for 1958 Book Standards Reserve plus $83,000 cover estimated costs 1957 Proceedings and 1957 Supplements 1955 


Book of Standards. 
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OPERATING DISBURSEMENTS 
1958 1957 


Per cent Per cent 


577 40.5 $430 175° 41.9 
406 126 35.8 360 171 35.2 
104 064 9.2 079 9.1 
48 963 4.3 29 054 2.7 
144 3.5 089 4.0 
392 4.3 672 4.8 
27 687 2.4 24 922 2.3 


028 100.0 
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1959 BUDGET SUMMARY 
Estimated Receipts 


Per cent 

Dues and Entrance 
Fees $380 175 
Miscellaneous 110 825 


Estimated Disbursements 


Publications. $559 500 
Salaries. 435 000 
General Office 

Expenses 112 500 
Technical Committee 

Expenses 000 
Meetings 38 350 


Headquarters 
Occupancy 
000 

Retirement, 
Insurance, Health 
Expense 500 

Miscellaneous 
OPERATING 


felt had not reached their growth 
potential rapidly. 

1959 Budget. The 1959 Budget 
reflects the problem rising costs, es- 


1956 1955 


Per cent Per cent 


$268 985 25.0 29.6 

695 950 64.0 61.3 
43 324 31 994 
29 798 27 16: 
16 622 13 701 
168 750 
7 704 ; 4 628 
117 617 11.0 78 235 

O82 552 100.0 $851 803 100.0 

1956 1955 

Per cent Per cent 
$342 38.1 $349 963 
309 402 34.3 305 362 
111 557 12.5 342 
42 206 4.8 27 121 
582 4.0 319 
603 3.7 855 
22 840 2.6 17 390 
$896 513 100.0 $851 352 
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pecially very heavy for 
publications. While normally rather 
substantial favorable balance might 
budgeted, seems conservative 
set expected income $1,348,500, 
which compares with estimated dis- 
bursements $1,320,100, leaving 
expected favorable balance only 
$28,400. The Finance Committee 
hopeful that with continuing rigid ap- 
praisal expenditures, and better-than- 
expected membership and sales income, 
the favorable balance will higher. 

Details are shown the accompany- 
ing budget summary. 


Income $1,084,000 


(About $19,000 over the budget figure, and about $64,300 ahead of 1957.) 


Spent—$1,252,400 


very heavy publication program and expanding activities raised this figure con- 


siderably above what had been expected. 


and technical data.) 


Net—-A substantial deficit $168,400 


Heavy demands continue for standards 


(This was about $68,000 over that anticipated.) 


Total Assets—$1,676,800 
(This only $13,300 over 1957.) 


Surplus—$317,200 


(Down for the second successive year, and rather drastically this year because the 


operating deficit.) 


Host City for West Coast Meeting 
Ideal Vacation Spot 


favorite place anyone who has ever 
visited there. Its flower markets, old- 
fashioned cable cars, its almost vertical 
streets jutting everywhere, its beau- 
tiful parks, Chinatown with its oriental 
cafes, exotic restaurants every na- 
tionality, its bridges and beautiful bay, 
say nothing famous Alcatraz, 
make one the most fascinating cities 
the world. The people themselves 
have hospitality and warmth wel- 
come visitors which make place 
one likes visit again and again. 

encourage ASTM members and 
committee members make their trips 
the Third Pacific Area National Meet- 
ing San Francisco part their va- 
cation plans, the local ASTM Social and 
Entertainment Committee developing 
avery attractive program for the 
hospitality group will conduct coffee 
hour every morning the Sheraton- 
Palace. This will followed each day 
other entertainment and trips 
make the ladies’ stay one remem- 
bered. Tentatively scheduled are 
fashion show; 49-mile tour San 
served one the city’s famous res- 
taurants hotels; all-day bus tour 
leaving San Francisco the morning, 
crossing Oakland Bay Bridge for 
drive through the residential areas 
Oakland and nearby communities, with 
luncheon Berkeley, then across 
the Richmond-San 
and finaliy home way the Golden 
Gate Bridge and back the Sheraton- 
Palace. Other attractions include lunch- 
eon Fisherman’s Wharf, cruise 
San Francisco Bay, and one day and 
several evenings for individual shopping 
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San Francisco city breath-taking views. tall Telegraph Hill looks over 
Alcatraz the Marin County shore. 


Because the extensive technical 
program and the large number tech- 
nical committee meetings, special enter- 
tainment not being arranged for the 
However, arrangements are being 
made, for those interested, for special 
tours group activities one more 
the evenings. expected that 
arrangements also can 
men accompany the ladies their 
trips they find themselves free their 
Society and technical committee obliga- 
tions. 

The cost the ladies’ entertainment 
will included in-a registration fee 
the range $12 which will 
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only about one-third one-fourth 
the total cost the ladies’ entertain- 
ment. 


Travel Information Available 


The Information 
gathering selected mailing 
attractions the West Coast and 
the Far West general send 
request those who wish make 
vacation plans. More about this will 
published later issues the 
BULLETIN. 

Now the time make plans for 
your travel the Third Pacific Area 
National Meeting, October 
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Progress 1958 Book ASTM Standards 


Presswork has now been completed Parts and10. and9 
have been distributed and, this Bulletin goes press, Parts and are being distributed 


all who have requested them. 
the next issue the Bulletin published. 


Symposium Cleaning 
Electronic Device Components 
and Materials 


devices such 
tubes and transistors essen- 
with connections for potentials 
proper places, modulate electron 
flow. Since the heart these devices 
ficially affected the presence ex- 
tremely small amounts impurities, 
ence counteracting impurities must 
pick unwanted contaminants than 
introduce and distribute properly 
the wanted impurities. 

This symposium presents 
pects current knowledge concerning 
decontamination 
including tubes. 
hoped that addition dissem- 
inating what known will stimulate 
additional work the Papers 
included are: 


bene- 


Physical and Organic Contaminants 

Measuring and Controlling 
Pondy and Helmke 

Planning and Operating Clean Shop 

Physical Contaminants from Electron 
Koontz and Amson 

The Operation Snow White Approach 
Higher Reliability Receiving Tubes 
Johnson 

Detection, Removal, and Control Or- 
Contaminants the Production 


The final three Parts, and will completed before 


Koontz 

Cleanliness Factors Mechanical 
esses and Etching Semiconductors 


Faust, Jr. 


Gaseous Contaminants 

Design and Use Mass Spectrometer 
Study Gas Problems 
Device Development Becker 

Use the Mass Spectrometer Evaluate 
the Processing Tube 
Griessel 

Carbon Indicator Gas Content 
Kerstetter 

The Analysis Parts and De- 

The Adsorption and Desorption 

Hydrogen Absorption Tube Parts Due 
Various Processing Procedures—D. 
Lichtman 


Chemically Combined Contaminants 

Electrocleaning Molybdenum 

The Preparation Ultraclean 
Tube Components Chemical Etching 

Craft, and Amson 

Evaluation—-M. Slater and 

Crawford 

From Oxide Cath- 
odes Related Glass Envelope 
Graney 

Ultraclean Diode, Tester 
for Evaluating Cleaning Processes—R. 
Olthuis 
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Soluble Contaminants 

The Preparation and Use High-Purity 
Intrinsic Water for Electron Device 
Sullivan 

The Preparation High-Purity 
Aleohol for Use With Semiconductor 
Devices—H. John 

The Utilization Pure Water Elec- 
tronic Device 
Prichett 

STP 246; approx. 220 pages, hard cover, 
price $6.50, members, $5.20. 


Gillett Memorial Lecture 


High-Temperature Metals—Their 
Role the Technological Future 


THERE particular 
timeliness this lecture, since the at- 
tempts man generate power the 
nuclear fission and fusion processes and 
construct rocket, and other pro- 
pulsion systems have placed 
strain current knowledge high- 
temperature metals. The 1958 Gillett 
Clyde Williams and Co., and formerly 
President Battelle Memorial Institute. 
Dr. Williams has been very closely as- 
sociated with the development high- 
temperature metals and well known 
the international level metallurgist. 

The ability metals hold under 
the high temperatures created the 
new types engines well atmos- 
pheric the constant subject 
environmental testing. Dr. Williams 
presents detailed analysis the cur- 
rent and future requirements for metals 
these areas and describes the relative 
availability such metals, well 
the raw materials from which they are 
derived. 
columbium, molybdenum, 
sten seem destined the work 
horses for the high-temperature age 
modern industry. These 
will aided titanium, rhenium, 
osmium, zirconium, tantalum, vana- 
dium, hafnium, boron 
with course manganese, iron, and 
alloy structure. The total demand for 
metals high-temperature service will 
from all them for particular applica- 
tions. There seems question 
that the Free World could produce from 
20,006 30,000 tons annually any 
these metals for high-temperature 
service. 

Single copies this lecture, printed 
separate pamphlet, are available 
members request. Additional cop- 
List price, 


ies members, cents. 
$1.00. 
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Radiation Effect 
Materials, Vol. 


volume the third 
and last series which has been 
jointly sponsored ASTM and the 
Atomic Industrial Forum. However, 
because the rapid development the 
nuclear energy program, ASTM con- 
templates continuing this series and will 
sponsor fourth symposium the Third 
Pacific Area National Meeting, San 
Francisco, October, 1959. Many ASTM 
committees are now involved, shortly 
will become involved, developing 
specification requirements for engineer- 
ing materials used reactor construc- 
tion. 

This third symposium divided into 
three parts— Dosimetry Techniques, Ra- 
diation Facilities and Techniques, and 
Radiation Effects. the inforn.ation 
this symposium based new data. 
This book will useful all concerned 
with nuclear power, shielding, the de- 
sign and construction nuclear facili- 
ties. 


CONTENTS 


Kittei. 

Dosimetry Techniques for Gamma and 
Radiation Fields—Paul Schall 
and Kircher. 

Laurence. 

The Engineering Test Reactor Irra- 
diation Doan. 

Integrated Facility for the Study 
Nuclear Radiation Mate- 

In-Pile Fatigue Testing Apparatus 
Drucker. 

Reactor Pressure Vessel Design for Nu- 
Kettles, and Bailey. 

Irradiation the Type 347 
Stainless Steel Flow Separator 
Silliman. 

Radiation Damage Effects Reactor 
Anderson, and Dunning. 

Radiation Behavior Fuel Materials for 
Sodium Graphite Reactors—B. Hay- 
ward, Wilkinson, and Wool- 
sey. 

Irradiation Alloys 
Related 
Smith. 

Nuclear Radiation Natural 
Quartz Piezoelectric 
nary Graham and 
Donovan. 

Effects High Neutron and Gamma 
Transmission 
Some Optical Colp and 


H. N. Woodall. 


165 pages, hard cover, price 
$4.25, members 40. 
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Papers Appear Future Issues the ASTM 


Improved 8-Hydroxyquinoline Method for the Determination Mag- 
nesium Oxide Portland Cement Berman, National Bureau 


Standards. 


High Precision Nondestructive Thickness Measurements Coatings 


Standards. 


Determination Ignition Loss Portland-Blast Furnace Slag Cements 
Bernard Chaiken, Bureau Public Roads. 

Further Development and Use the Armstrong Sandpaper Abrasion Machine 
Gavan, Armstrong Cork Co. 

Kelley, Blank, and Fine, Colgate-Palmolive Co., and 
Thompson, Smith, Kline and French Labs. 

Analysis Commercial Sodium Tripolyphosphate Reverse Flow Ion 
change Chromatography Kolloff, Monsanto Chemical Co. 

Low Temperature Tensile Properties Copper and Four Copper Alloys 


The Significance Iron Requirements Specifications for Asbestos Mate- 


rials Used for Electrical Insulating Purposes Nicodemus, General 


Co. 


Physical Changes in, Setting Plaster O’Kelly, National Research 


Council Canada. 


The Temperature Dependence Electric Resistivity Laminated Thermoset 
Materials Schlabach, Bell Telephone Laboratories, Inc. 
Measurement Surface Moisture—Second Progress Report Sereda, 


National Research Council Canada. 


Symposium Stability 
Distillate Fuel Oils 

basically defined its ability endure 
without material change—its resistance 
stable fuel should ‘not soluble 
gums insoluble residues; should not 
change color darken. Also included 
under stability most people’s minds 
ability resist gel, soap, emulsion 
formation when the fuel brought 
contact with various metals, acids, 
water, other constituents; also, the 
ability remain clean when mixed 
with other fuels. 

This Symposium attempts give 
broad coverage this topic. Among 
the papers are: 

How Distillate Fuel 
ured and Clinken- 
beard 

Distillate Fuel Oil Dunn, Jr., 
and Sauer 

Trials and Tribulations Large Develop- 
ment Oil Edmunds 

Review the Distillate Fuel Stability 
Elmquist 

Need Stability Specification for 
No. Heating Oil—R. Gray 

Predictive Type Tests for Storage Sta- 
Fuels—J. MacDonald and 
Jones 

Requirements for Dependable Performance 
Olson 

STP 244; approx. pages, heavy paper 
cover, price members, $2.20. 
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Symposium the Basic 


Mechanisms Fatigue 

basic mechanisms 
fatigue depend the viewpoint the 
observer. some, visual observation 
basic. others, ob- 
others consider hypothetical concepts 
basic. Most these viewpoints are 
covered the papers presented this 
symposium. 

Dislocation Behavior Lithium Fluoride 
Crystals During Stressing—R. 
Keith and Gilman. 

Cycle-Dependent Stress 
Dean Morrow and 

Internal Friction, Strain, and Fa- 
tigue Metals and Semiconductors 
Mason. 

Mechanism Fracture Fatigue 
Wood. 

Study Fatigue Crack Formation 

Slipband Formation and Fatigue Cracks 
Different Materials Under Alternating 
Max 

128 pages, hard cover, price 
$3.75, members $3.00. 


Minimum Invoice Amount Set 

rising produc- 
tion costs, will necessary for 
fix minimum invoice amount 
$1.00 for all ASTM publications and 
reprints effective April 15, 
our price schedule general remains un- 
changed, this will affect only items nor- 
mally priced less than $1.90. 
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Symposium Applications 
Soil Testing Highway 
Design and Construction 


RECENT years the ex- 
pansion the highway program has 
placed increased emphasis the use 
soil testing procedures both design 
and construction. present new de- 
velopments this field, Committee 
Soils for Engineering Purposes ar- 
ranged symposium papers deal- 
ing with this phase activit 


CONTENTS 

Examples Highway Soil Engineering 
Barber. 

Subsurface Exploration 
Machines, Power Augers, and Earth 
Resistivity—D. Shurig and 
Yoder. 

The Soil Exploration and Mapping Co- 
operative Project Nicholas 
Chryssafopoulos. 

Investigation Banded Sediments 
St. Lawrence-North Shore 

The Value Soil Test Data Local and 
Regional Road Planning— Martin 

Laboratory Methods Compacting Gran- 
ular Soils—E. Felt. 

Ohio’s Typical Moisture-Density Curves 
d. G. Joslin 

Soil Classification Scheme Based Com- 
paction Tests—J. McRae. 


130 pages, hard cover, price 
$4.00, members $3.20. 


Four New Publications 


Announced ASME 


nal Engineering for Power, one 
series new quarterly publications an- 
nounced The American Society 
month. Other new quar- 
terlies issued the Society this 
year under the general heading, Trans- 
actions the ASME, will Journal 
Engineering for Industry, Journal 
Basic and Journal Heat 
Transfer. These will join the long- 
established Journal Applied Mechan- 
ics. 

The Society indicates that the new 
series represents revision the pro- 
cedure under which its information has 
been published. related in- 
terest will now grouped under 
single cover that possible 
for engineers subscribe 
those issues direct interest them. 
addition, publication five quarter- 
lies, total twenty issues year, will 
permit inclusion more 
than was possible the previous for- 
mat. 


Actions Standards 


The Administrative Committee Standards empowered pass proposed 
new tentatives and revisions existing tentatives, and tentative revisions stand- 
ards, well withdrawals standards and tentatives offered between Annual 


Meetings the Society. 
lowing actions. 


Jan. 15, 1959, the Standards Committee took the fol- 
Any those interested securing copies the standards should 


write Headquarters regarding the availability the standards. 


Non-ferrous Metals and Alloys 


Tentative Classification Pig Tin 
339-59 


New Tentative.—This classification 
intended give orderly arrangement 
different grades pig tin aid 
users. not specification and in- 
tended serve only useful guide 
the selection tin for general fields 
application. Pig tin marketed trade 
brands. However, these can grouped 
into classes according analysis. Such 
grouping influenced present general 


ASTM Standards 


Approved American Standard 
American Standards Association 


PETROLEUM 


(Approved Nov. 21, 1958) 

Test for Flash Point Pensky-Martens 
Closed Tester (ASTM 93-58 
ASA Z11.7-1958) 

Test for Carbon Residue Petroleum 
Products (Conradson Carbon Residue) 
(ASTM 189-58; ASA Z11.25-1958) 

Test for Vapor Pressure Petroleum 
Products (Reid Method) 323-58; 

Test for Knock Characteristics Motor 
Fuels the Motor Method (ASTM 
357-58; ASA Z11.37-1958) 

Test for Existent Gum Fuels Jet 
Evaporation (ASTM 381-58 ASA 
Z11.36-1958) 

Test for Carbon Residue Petroleum 
Products (Ramsbottom Coking Method) 
(ASTM 524-58 ASA Z11.47-1958) 

Test for Neutralization Value (Acid and 
Base Numbers) Petroleum Products 
(Potentiometric Method) 
(ASTM 664-58; ASA Z11.59-1958) 

Test for Foaming Characteristics Crank- 
case Oils (ASTM 892-58 ASA 
Z11.78-1958) 

Test for Knock Characteristics Motor 
Fuels the Research Method (ASTM 
908-58; ASA Z11.69-1958) 

Test for Olefinic Plus Aromatic Hydro- 
carbons Petroleum Distillates (ASTM 
1019-58 ASA Z11.71-1958) 

Test for Apparent Viscosity Lubricating 
Greases (ASTM 1092-58 ASA 
Z11.72-1958) 

Method for Polarographic Determination 
Tetraethyllead Gasoline (ASTM 
1269-58; ASA 

Test for Effect Copper Oxidation 
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market classification, the grades 
tin now the nationai stockpile, and 
use requirements. 


Thermal Insulating Materials 


Standard Definitions Terms Relating 
Thermal Insulating Materials 
168-56) 

Tentative new defini- 
tions were added which are intended 
clarify future specifications reflective 
thermal insulation and establish 
for general understanding terms relat- 
ing the subject. 


Rate Grease (ASTM 1402-58; ASA 
Z11.99-1958) 


ELECTRICAL INSULATING 

MATERIALS 

(Approved Dec. 15, 1958) 

Methods Testing Varnishes Used for 
Electrical Insulation (ASTM 115-55; 
ASA 

Specification for Rubber Insulating Tape 
(ASTM 119-57 ASA 

Methods Testing Varnished Cotton 
Fabrics and Varnished Cotton Fabric 
Tapes Used for Electrical Insulation 
(ASTM 295-58; ASA C59.31-1958) 

Test for Product Uniformity Phenolic 
Laminated Sheets (ASTM 634-44; 
ASA 

Methods Measuring Dimensions 
Rigid Tubes Used for Electrical Insula- 
tion (ASTM 668-52; ASA 

Methods Measuring Dimensions 
Rigid Rods Used for Electrical Insu- 
lation (ASTM 741-52; ASA C59.34- 
1958) 

Methods Testing Glass 
Fabrics and Varnished 
Tapes Used for Electrical 
(ASTM 902-56; ASA C59.35-1958) 

Methods Testing Silicone Insulating 
Varnishes (ASTM 1346-57; ASA 
C59.36-1958) 

Specification for Ozone-Resistant Insulat- 
ing Tape (ASTM 1373-57 ASA 
C59.37-1958) 

Specification for Silicone Varnished Glass 
Cloth and Tape for Electrical Insulation 
(ASTM 1459-57 ASA C59.38-1958) 
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ACR Notes 


Guest Editorial 


HAS ONLY look 


the Bible for inspiration concerning the 
need for standards. find Proverbs 


false balance abomination the 
Lord: but just weight his delight.”’ 


The fundamental standards are those 
length, mass, and time. All other 
standards can referred them ex- 
pressed these basic terms measure- 
ment. With the advent modern world 
travel, communication, and commerce, 
there even more emphasis the need 
for international standards terms 
these basic units. 


Length 


The standard length was, 
may considered for practical pur- 
poses be, the international prototype 
meter which resides Paris. Many 
throughout the world serve the purpose 
curacy. The meter was supposed 
one ten-millionth the quadrant the 
surface the longitude 
Paris. However, there were errors 
the establishment this physical em- 
bodiment the basic standard, and the 
international prototype 
physical standard actuality and 
definition. recent meeting the 
International Committee Weights 
and Measures, Oct. 1958, was agreed 
that the meter was equivalent 
1650763.73 wavelengths vacuo the 
transition between and 5d; the 
krypton atom, thus defining the 
meter basic units. The international 
prototype meter may thus discarded 
the standard, and the true 
the international meter the 
extreme precision that physicists are 
now able devise that given above. 
One yard given 36/39.37 meters, 
one inch equivalent 25.4 millime- 
ters. 


Special Assistant, Office The Director 
of Defense Research & Engineering. 

National Bureau Standards Circular 
Units and Systems Weights and 
Measures—Their Origin, Development, and 
Present Lewis Judson (Issued 
May 21, 1956). 
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Administrative Committee on Research 


the recent meeting the Inter- 
national Standards Organization 
Harrogate, England, Mr. Thomas Hallo- 
well and the author were United States 
Delegates the Standards Council. 
this meeting proposed that the in- 
terest international standardization 
the decimal system designating frac- 
tions universally adopted. also 
proposed that there established 
ratio between the international standard 
meter and the standard 
much conversion the inch and the 
relationship between the inch and the 
millimeter are thus defined, conversion 
can later made simple conver- 
sion table since everything would then 
expressed decimal units inter- 
national language. This proposal was 
unanimously referred the Science 
Committee for further study. 

Present the meeting was 
Viatkine, representing the 
was noted that the Russians regarded 
standardizaticn such great im- 
portance that Mr. Viatkine reported 
the Committee Soviets—a parallel 
situation the Government 
would have the representative 
the Internationa! Standards Organiza- 
tion report the President’s Cabinet. 


Mass 


Mass related the kilogram, and 
was originally defined the weight 
cubic decimeter pure water its 
maximum density. now reported 
the mass the International Kilo- 
gram per agreement with the Inter- 
national Metric Convention where each 
the participating countries was given 
prototype 

The unit capacity, the liter, de- 
pure water its maximum density. 
This volume pearly equal 1000 

The standard for mass the United 
States the Prototype Kilogram 
which made platinum per 
cent, iridium, per cent, and kept 
the National Bureau Standards. The 
relationship the pound 
the Prototype Kilogram is: 
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International 


Standards 


Time 

Time has physical embodi- 
ment. One rotation the earth called 
twe successive passages star past 
meridian the earth pro- 
duce sidereal day. The day divided 
into hours, the hour into minutes, 
and the minutes into 
tervals shorter than second are defined 
decimal fractions second. The 
earth rotates 365.2422 times one turn 
around the sun. The sidereal year 
365.25636 solar days. The mean solar 
day defined hours. The U.S. 
Naval Observatory measures the inter- 
val time regularly, and Radio Station 
transmits crystal clock signals 
continuously frequencies 2.5, 10, 
15, 20, and persec. The time sig- 
second over interval, and 
part million fer intervals min 
longer. The time interval for the 
International Time the 
same. 

1955, its Eighth General As- 
sembly, the International Astronomical 
Union adopted the definition the 
second follows: 
12,960,276,813 

408,986,496 

the tropical solar year beginning Jan. 
0,1900 time the epheme- 
rides. The International Committee 
Weights and Measures, its definition 
the second adopted 1956, substi- 
tuted the fraction 1/31,556,925.9747 for 
the fraction given the International 
Astronomical Union. 

From the foregoing can said that 
have good basic standards the 
United States. These are carefully 
calibrated and established the Na- 
tional Bureau Standards, and are re- 
lated directly simple numbers in- 
ternational 

Nothing can more important 
firm basis for international trade than 
the establishment these international 
standards, and clear, from the fore- 
going, that they are available for general 
use and international agreement. 


the fraction 
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ASTM and the Critical Data Problem 


Where you put it? 


How you find it? 


TERMS critical data, 


documentation, scientific information, 
heard with frequency—evi- 
dence the national problem what 
about the growing mass technical 
information. During extensive 
hearings were conducted before 
committee the Committee Govern- 
ment Operations the United States 
Senate determine there 
partment Science and Technology. 
The bulk the hearings this Sub- 
committee Reorganization, headed 
Senator Hubert Humphrey 
Minnesota, had with the problems 
information. While the 
3126 did not pass the Congress, 
the subject means dead even 
sharp focus the national 
national problems relating 
tion, storage, and retrieval scientific 

Interest and activity the informa- 
tion problem are and wide- 
truly international; certainly, 
part the world has corner tech- 
information. 


hearings 


change—worldwide— vital techno- 
logical progress. 

November, 1958, there was held 
Washington under National Research 
Council auspices international con- 
ferenee information which 
lasted for five days and which about 
major aspects information 
information needs, adequacy present 
information systems, storing 
trieving systems, design information 
systems, theory information, and 
responsibilities 
sional societies and other organizations. 

announced that the National Science 
Foundation would take the leadership 
activities within the government 
achieve better methods gaining 
The NSF had previously 


to it. 
this 


{ 

1958, which the President’s statement 
will strengthen. The Act calls for the 
establishment science information 
service NSF, “provide arrange 
for the provision indexing, abstract- 
ing, translation, and services 
leading more effective dissemination 
information and undertake 
programs develop new improved 
methods including mechanized systems 
for making scientific information avail- 
(research), 
tories, and member the ASTM 
ministrative Committee Research, 
headed the subcommittee the Presi- 
dent’s Science Advisory Committee 
that formulated the plan upon which 
President’s recommendation was 
based. 


Special Information Problem— 
Critical Data 


The most recent toward com- 
pilation complete tables critical 
data occurred some years ago 
project sponsored the National Re- 
search Council and, with the cooperation 
several organizations, including the 
American Chemical Society 
American Physical Society, well 
others abroad, there were published 
called International Critical 
provision was made time for con- 
tinuing this project keep the 
volumes up-to-date. With our expand- 
ing technology there has been increasing 
need for coordination and 
such 


Office Critical Tables 


Recognizing the current problems 
critical data, the National Academy 
Sciences-National Research Council es- 
tablished the Office Tables 
1955. Allen Astin, director the 
National Bureau Standards, chair- 
man the five-man Executive Com- 
mittee the Office Critical Tables, 
which Guy Waddington 
The Executive Committee has formu- 
lated objectives and stated the functions 
the Office Tables follows: 


Survey the needs science and 
industry for critical tables numerical 
data the fields chemistry, physics, 
earth sciences, and engineering. 

Stimulate and encourage existing 
data compiling projects these 

data compiling projects for 
manned qualified persons with financial 
support provided appropriate organi- 
zations interested the data. 

and procedures and, importantly, high 
standards quality. 

Provide continuing central index- 
ing and service 
existing data projeets with the thought 
that this work will make them much more 
useful all science and industry our 
country. 


1958, meeting was held 
Washington under the auspices the 
Office Critical Tables lay plans for 
organizing Advisory Board the 
OCT. ASTM was represented this 
meeting members the Staff and 
Otis, chairman the Standard 
Data Subcommittee Committee 


TABLES are tables numerical data pertaining 
and chemical and engineering properties substances selected 
critical way and put tabulated form for the use scientific and technical 
These data are obtained from the original literature 


people these fields. 


careful search and appraisal and then put into this final tabulated form com- 


petent scientists. 


This one the very special and costly forms documenta- 


tion the sense that much effort has into producing small quantities it.” 
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The Critical Data Problem 


-Frederick 


the hearings Senate Bill Part 
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The Critical Data Problem 


Absorption Spectroscopy. 
quently, invitation the National 
Research Council, Mr. Otis was ap- 
pointed member the Advisory Board 
Critical Tables representative 
ASTM. ‘Through the efforts 
Otis and members the ASTM Staff, 
cooperation will sought from ASTM 
making available the Office Critical 
Tables information ASTM projects. 
Mr. Otis and the Staff will also relay 
the ASTM that 
may obtained through the OCT 
which will helpful integrating the 
work the Society into the national 
effort information. 


ASTM Data Projects 


The special part that ASTM con- 
tributing toward solving the information 
storage and retrieval problem should 
known every member the Society. 
We have good reason to be proud of the 
initiative taken several our tech- 
nical committees the very difficult 
job gathering data, critically evaluat- 
ing it, and putting such form for 
publication that easily accessible. 

major areas are covered data 
projects for the analyst, 
covering spectrographic and X-ray dif- 
fraction data cooperative venture) 
wide variety chemical compounds 
and materials, and engineering data 
materials including physical properties 
and physical constants chemical com- 
pounds and materials. some cases 
the classification these data 
believed that the Office Critical 
Tables may establish 
categories data depending the de- 
gree which the data have been ap- 
praised according standards which 
might set. Various factors enter into 
the quality data, including the degree 
the the degree 
purity the precise composition, 
the precision and accuracy the de- 
termination the property question, 
including evidence reproducibility 
the results different investigators. 
doubt there are other factors than 
these that affect the quality data and 
which will indicated the future 
the Office Critical Tables. 


Aids for the Analyst 


ASTM members and others cooperat- 
ing with ASTM Committee E-13 


1 F. R. Larson and James Miller, ‘A Time- 
Temperature Relationship for Rupture and 
Creep Stresses,"’ Transactions, Am. Soc. of 
Mechanical Engrs., Vol. 74, No. 5, July 
1952, pp. 765-775. 


Absorption Spectroscopy have put 
many thousands hours abstracting the 
literature for infrared ultraviolet 
absorption data chemical compounds 
which have subsequently been entered 
punched cards and tabulated ex- 
tensive lists giving the references from 
which the information came. tabu- 
lating several parameters indexes 
the spectral absorption peaks and enter- 
ing this information punched cards, 
machine searching methods 
used identify unknown compounds. 
While there are number organiza- 
tions gathering and publishing absorp- 
tion spectral data, the 
cards, which include data developed 
Sadtler Research Laboratories, Ameri- 
can Petroleum Inst., Coblentz Society, 
National Bureau Standards, 
Documentation Molecular Spectros- 
copy, Many commercial laboratories, 
and those published jour- 
nals, are probably the most complete 
set available. While the committee 
data for errors, there admittedly room 
fer further refinement and improvement 
the data. 


X-ray Diffraction Data 

The Society cooperates 
American Assn., the 
Institute Physics (British) 
National Association Corrosion En- 
gineers collecting and making availa- 
ble punched cards X-ray powder dif- 
fraction data. 

The eards show numerical values for 
the power pattern lines, with intensities. 
Lattice constants, space group, ete., are 
indicated where available. Data are 
available plain cards and both 
manual and machine sorting punched 
cards. 

The present file consists eight 
tions totaling over 7000 cards. All the 
compounds are listed name and three 
strongest lines 700-page index. 

Diffraction analysis 
stances atomic arrangement. 
useful for the analysis great variety 
commercial materials and mixtures 
including clays, corrosion 
ucts, industrial dusts, pharmaceuticais, 
minerals, and wear 


Effect Temperature the Properties 
Metals 

The Society has long recognized its 
mutual interest with other societies 
problems relating the properties 
materials, there are many instances 
cooperative activity. One 


ASTM 


oldest jointly-sponsored committees was 
established 1925 cooperation with 
The American Society Mechanical 
Engineers—the Joint Committee the 
Effect Temperature the Properties 
Metals. The scope this committee 
is: 

“To sponsor investigations leading 
the accumuiation, evaluation, 
and dissemination data the 
engineering properties metals 
high and low temperatures and the 
standardization test methods 
pertaining thereto.” 

The Joint Committee has sponsored 
collection 
soliciting funds for support from indus- 
try. Reports the Joint Committee 
giving tabular and graphical data the 
many important metals 
and alloys, both ferrous and nonferrous, 
over range temperatures, provide 
basic engineering data extremely useful 
basis for design. Data are entered 
standard data sheets and presented 
graphically also where this form pre- 
sentation often more informative. 

Because the obvious difficulties 
evaluating the creep properties metals 
over period years, the committee 
has cautiously provided information 
extrapolation short-time data the 


Punched Card Methods Studied 

While the form for presentation for 
the temperature-efiects data metals 
was carefully considered 
maximum accessibility, the bulk data 
being accumulated now large that 
accessibility ordinary means 
coming difficult. The committee cur- 
rently investigating the use punched 
cards for entering temperature-effects 
data with view increasing its ac- 
cessibility. too early say 
whether the punched card methods will 
useful for this purpose. 
some other means for storing 
trieving this information may prove 
superior. 


Data Hydrocarbons 

For number years the American 
Petroleum Inst. has supported research 
the preparation and determination 
properties pure hydrocarbons. ASTM 
Committee D-2 Petroleum Products 
many phases this work, some cases 
providing the test methods used for de- 
termining the properties hydrocar- 
bons. example this type work 
may found the recently published 
“Knocking Characteristics Pure Hy- 
(STP 225). Data for this 
publication were obtained from API 
Hydrocarbon Research Project organ- 
ized 1938 cooperatively with the 
Ohio State University Research Founda- 
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tion. This research project (API 45) 
provided hydrocarbons known purity, 
producing 384 pure compounds over 
19-year period. These 
quently engine-tested provide over 
7500 individual knock-test data. The 
project enabled the reliable correlation 
between molecular structure and engine 
performance hydrocarbons. 
methods for octane testing these hy- 
drocarbons included both the research 
method 908 and the motor method 
357 developed Committee D-2 
Petroleum Products and Lubricants. 

There are number other projects 

D-2 which, either 
main objective by-product, pro- 
vide tabular data the properties 
materials. While not specifically the 
critical data category, the ASTM-IP 
Petroleum Measurement Tables are 
tabular data reference considerable 
magnitude and usefulness. These tables 
provide density data hydrocarbons 
various temperatures. Similar 
ects are carried out Committee D-16 
Aromatie Hydrocarbons which also 
interest critical data related 


Other Data Projects ASTM 


Over many years several com- 
mittees having special interest corro- 
sion have sponsored projects and have 
tabulated data the corrosion proper- 
ties large numbers ma- 
terials. These data have appeared from 
time time the ASTM Proceedings 
and Special Technical Publications 

Most ASTM committees have in- 
terest the compilation data ma- 
terials within their 


Sheathed heating element showing 
internal and external oxidation 
sheath. products can also 
seen the magnesium oxide the 
helix, magnesium oxide and sheath 
magnesium oxide interfaces. Mag- 
nification reduced for 
tion. Second Prize, Photomicro- 
graphs, Black and 
graphic Exhibit. Daniel 
linger, General Electric Co., Louis- 
ville, Ky. 
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specification data may considered 
form such information though they 
hardly can considered critical data 
the sense being specific precise 
characterizations, the case with, 
say, the point pure chemical 
compound, 
The Future 

the field engineering materials, 
with the wide variety different kinds 
materials available commercially, the 
property data particular materials 
There are many handbooks 
giving data materials and number 
commercial directories, materials en- 
tabulating the properties materials. 
One the most difficult aspects this 
problem evaluating how reliable such 
data are. Through the standardization 
program ASTM technical committees, 
reproducible test methods are provided 
that presumably properties are re- 
ported having been determined 
cording particular ASTM tests, the 
values should reliable. However, 
what use physical property value 
unless something known about the 
composition, the dezree purity, and 
uniformity the material? 

Great progress being made the 
tabulation properties and constants 
hydrocarbons and chemicals under the 
auspices the American Petroleum 
Inst. and the Manufacturing Chemists’ 
Assn. Parallel work relating engi- 
neering materials proceeding many 
fronts. the metals field the Joint 
Committee the Effect Temperature 
significant contributions. 
There much valuable information 


properties wide variety materials 
compilations data sponsored 
others. notable example Tech- 
nical Data Plastics published the 
Manufacturing Chemists’ Assn. 

Despite the good efforts that are 
being made many fields, seems that 
more concerted attack the ma- 
terials data problem One 
can picture whole series data proj- 
ects these fields, perhaps financed 
solicitation funds from industry 
trade associations and carried out 
under the auspices there 
industry need for such data, 
ASTM with its preeminence the field 
lent position such projects 
with the assistance and cooperation 
other interested organizations. With 
the thousands member companies 
the Society working team the 
technical committees, would seem 
that such data could and 
appraised with the least effort time 
and money any method that can 
visualized. 

the several projects being 
bilities many more the Society, and 
with the interest represented 
the Office Critical Tables, perhaps 
there should some kind organiza- 
tion the Society provide for in- 
formation matters relating 
storage and retrieval critical and 
engineering data and provide focal 
point for problems relating such data 
within the scope the Com- 


ments from our members 
are 


Incoloy Sheathed Heating Element, Nichrome Wire, MgO Insulation 
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Activities 


Dr. Hugh Odishaw 
Distinguished speaker Philadelphia 


PHILADELPHIA 
The Impact IGY 


Dr. Hugh Odishaw, Executive Di- 
rector the National Committee 
for IGY, speaking before joint meet- 
ing the Philadelphia District and the 
Franklin Institute, discussed Im- 
pact IGY Science and Engineer- 
large and distinguished audi- 
ence was present the meeting, Feb- 
The program was presented part 
Week. 

Dr. Odishaw discussed the broader 
implications the International Geo- 
physical Year, and outlined its impact 
our knowledge relating the earth 
sciences and space. Included his 
talk was account status, 
progress, and future activities. 

The accumulation data from this 
assumed amazing proportions. The 
effect this knowledge science and 
engineering will felt for some time 
come. will have implications that 
may well our ideas concerning 
education science and engineering. 
may serve excellent example for 
future projects requiring international 

Dr. Odishaw well equipped dis- 
cuss IGY and its implications. Not 
National Committee, IGY, but also 
Director the IGY Data 
Center and Executive Director, Space 
Science Board, National Academy 
Sciences. Before assuming his present 
post, where has overall responsi- 
bility for planning and coordinating our 


program, Dr. Odishaw was As- 
sistant the Director, National Bureau 
Standards. has contributed 
many publications, and co-editor 
The Handbook Physics, and Geo- 
physics and theIGY. isa member 
AAAS, AGU, APS, and Phi Beta 
Kappa. 

Among those present were Norman 
Mochel, Past-President, ASTM; General 
Richardson, Commanding Officer 
Frankford Arsenal; Admiral McLean, 
Commandant the Philadelphia Naval 
University Pennsylvania; James 
Creese, President Drexel Institute; 
and Johnson, President Temple 
University. 

Arrangements for the meeting were 
made Truitt, American Viscose 
Corp., Chairman the Philadelphia 
District Program Committee. 


NEW YORK 


Capacity Audience Hears President 


Speaking before 
only audience, ASTM President Woods 
spoke “Polar Construction” 
meeting sponsored the New York 
District cooperation with the Metro- 
politan Sections ATEE and ASCE. 
More than 150 engineers and scientists 
attended dinner prior the meeting 
the Chemists Club. 

very enthusiastic group heard 
brief summary ASTM activities and 
future plans given Painter, 
ASTM Executive Secretary. 
Jones, Anaconda Wire and Cable Co., 
Chairman the New York District, 
introduced Mr. Painter. 

Among those the head table were 
former New York District Chairmen 


Work and Thomas, present 
Chairmen the District; Dunn, 
Jr., District Secretary; Carlton Proctor, 
past National President, ASCE; 
Wisely, Executive Secretary, ASCE; 
Rea, Chairman, Metropolitan 
Section, AIEE; Tatlow, III, 
Chairman, Metropolitan Section, ASCE; 
and Brother Barry, Secretary, 
Metropolitan Secticn, 

Professor Woods illustrated his ex- 
periences Arctic construction with 
series color slides which vividly de- 
picted the environment, the problems, 
and engineering methods used for con- 
struction railways, airports and high- 
ways Alaska, Labrador, and Northern 
Canada. 


WASHINGTON 


President Speaks Highway 
Conference 


President Woods addressed the 
North Carolina State Highway Con- 
ference, Thursday, January 22, North 
Carolina State College, Raleigh, 
Highway Construction and Mainte- 

The conference was conducted the 
Department Civil Engineering the 
College. Cooperating the program 
tribultors, Associated General Con- 
tractors, North Carolina 
Municipalities, and the North Carolina 
State Highway Commission. 
Washington District ASTM distrib- 
uted programs for the meeting its 
members. Presiding the session 
which Professor Woods spoke was Dr. 
Fadum, head the Department 
Civil Engineering, North Carolina 
State College. 


Coming District Meetings 


Date District 
March Southwest 
March Southwest 
March Southwest 


March Rocky Mountain 


Speaker Place 
K. B. Woods 
Woods 
K. B. Woods 


Texas College Station 
SMU, Dallas 

Univ. Oklahoma, Norman 
Univ. Utah, Salt Lake City 


Explosives 


March Calif. Woods Los Angeles 

March Calif. Woods San Francisco 
March Special Woods Univ. Washington, Seattle 
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Explosives Subject Rocky-Mountain Symposium 


“Explosives and Their Relationship 
March symposium sponsored 
the Rocky Mountain District the 
Student Union Building the Univer- 
sity Utah. Program planning has 
been under the supervision Pro- 
fessor Elsey, assistant director, 
Engineering Experimental Station, 
University Utah, and vice-chairman 
the district. The council and 
officers the district headed 
Howard 
chairman, and Douglas Ballard, 
secretary, both Sandia 
Corp., have been working vigorously 
insure outstanding conference. 

The program follows: 
Morning 

man, Gene Nordby, head, De- 

partment Civil Engineering, Uni- 
versity Arizona, Tucson, Ariz. 
Address Welcome Ray Olpin, 
president, University Utah 
Seismic Waves From Large Explosions 
Joseph Berg, Jr., professor, 

Geophysics Department, University 

Utah 
Some Basic Problems Rock Me- 

chanics Jack Hoskins, assistant 
professor, Mining Engineering, Uni- 
versity Alaska, graduate student, 

University Utah 
Physics Underground Nuclear Ex- 

plosions Gerald Johnson, 

Radiation Laboratory, University 

California, Livermore, Calif. 
Design Underground Structures for 

Atomic Blast Loads Rudolph 

Szilard, Colorado State University, 

Fort Collins, Colo. 


Luncheon—Student Union Cafeteria 


Session—Technical chair- 
man, Irvine, consultant, 
acoustical engineer, Salt Lake City, 
Utah 

Explosives for Open Pit Blasting 
Melvin Cook, director, Institute 
Metals and Explosives Research, 
Department Metallurgy, Uni- 
versity Utah 

Earth Moving Nuclear Explosives 
Merritt, Sandia Corp., 
Albuquerque, 

Kelley, manager, Quality Control 
Group, Thiokol Chemical Corp., 
Brigham City, Utah 

Explosives and Underground Effects 
George Huber, Re- 
search Institute, Palo Alto, Calif. 

Concluding Remarks Painter, 
Executive Secretary, ASTM 
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Big Hole Utah 
World-famous Utah Copper Division Mine Kennecott Copper Corp. Bingham Canyon, 


Covers 972 acres, contains 177 miles standard-gage track, 2210 from bottom 


top. 


Informal West Junior Ball- 
room, Student Union 
Jackson, con- 
sulting engineer, Denver, Colo. 
President 
Woods, head, 
Civil Engineering, Purdue Uni. 


Cellulose Analysis 


International Committee Formed 


SEVERAL years ago num- 
ber cellulose chemists decided form 
informal group discuss mutually 
acceptable referee methods for testing 
field. Correspondence between chem- 
ists gradually developed into confer- 
ence held Sweden 1953. the 
second meeting, held Atlantic City 
1956, was decided adopt more for- 
malized proceedings and title: 
International Committee for Cellulose 
the third ICCA. meeting 
held Darmstadt, Germany, May 
1958, rules operation were 
provide for accepting methods for rec- 
and mechanism inform the Inter- 
national Standards Organization, the 
Food and Agricultural Organiza- 
tion, and the International Union Pan 
American Countries established. 
Regular meetings are not considered 
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Members the Rocky Mountain 
District, California, Idaho, and Mon- 
will receive reservation forms 
through the mails. Others wishing 
attend this meeting are urged 
communicate with Professor 
Elsey. 
essential part ICCA activity, 
rather free flow correspondence 
among those interested cellulose 
methods, whether they are the ICCA 
membership list not. 

significant action the Darm- 
stadt Meeting was resolution pro- 
pose adoption the KAPPA-number 
method for determination 
manganate number pulp, the first 
international method proposed ICCA. 
This method determine the bleach- 
ability all ordinary types and grades 
were also held the measurement 
viscosity paper grade pulps, the de- 
termination carboxyl groups dif- 
types brightness, quantitative 
pulps, and determination pentosans. 

Those wishing participate the 
work this group should write the 
Secretary, Bethge, Swedish Forest 
Products Research Laboratory, Drott- 
Sweden. 
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Technical 
Committee 
Notes 


Porcelain Enamel 
New Methods for Thickness and 


Abrasion Resistance 


NONDESTRUCTIVE 
method measuring the thickness 
porcelain enamel steel the use 
magnetic and electromagnetic gages was 
reported the meeting Committee 
Porcelain Enamel, held the 
Naval Engineering Experiment Station, 
Seven laboratories using variety 
instruments test panels presented 
their data and statistical analysis 
this study being prepared. 


Abrasion Tester for Porcelain Enamel 


procedure for determination re- 
sistance of porcelain enamel to abrasion 
using machine developed the Na- 
tional Bureau Standards 
for publication. The abrasion 
apparatus, illustrated above, oscillates 
abrasive consisting stainless- 
steel balls and Pennsylvania glass sand 
evaluated either change gloss 
loss weight. 

the Method Test for 
Ceramic Coatings Sheet Metal 
revision will indicate that the method 
does not apply aluminum base metal 
and will also indicate that anomalous 
results have been observed when test- 
ing certain formulations sheet iron. 


Mass Spectrometry Group 
Sets May Meeting 


ANNUAL 
Meeting Mass Spectrometry, spon- 
sored Committee Mass 
Spectrometry, will held 


Statler Hilton Hotel Los Angeles 
the week May 17, 1959. 

Special groups papers aré being 
arranged high resolution mass spec- 
trometry for organic structure identi- 
fication, studies degradation and 
unstable species, machine computation 
methods, and high vacuum techniques 
mass spectrometry. Contributed 
papers, totaling date, are being 
trometry including pyrolysis coal, 
thermal degradation polymers, mathe- 
model for programing digital 
computation, improved method com- 
quantitative analyses using low-ionizing 
voltage, and studies high vacuum 
pumping fluids. 


Thermocouples 


Committee E-1 Organizes Work 

the increasing 
reference thermocouples ASTM 
standards, Subcommittee Thermo- 
couples for Temperature Measurement 
ing has been organized. 
organization were handled 
Thompson, Taylor Instrument Cos., 
the request Committee the 
organization meeting in November, 
Michigan and Finch Leeds 
Northrup were elected chairman and 
secretary, respectively. 

The function this 
develop ASTM methods test and 
specifications for thermocouples, re- 
ASTM methods which thermo- 
couples are specified, advise technical 
committees the use thermocouples, 
and provide knowledge the theory, 
use, and applications 
through sponsoring symposiums, mono- 
graphs, manuals, and other publications. 

important aspect the commit- 
tee’s work will assemble, evaluate, 
and possibly publish available infor- 
mation from many sources. Such pub- 
lished information will provide long- 
needed, single, authoritative source 
the theory and use thermocouples. 

Four task groups were organized, 
with the following areas 
bility and headed the following chair- 
men: 
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(1) Standardization Widely Used 
Thermocouples—D. 
Leeds Northrup Co. 

(2) Newer 
Dahl, General Electric Co. 

(3) Review ASTM Methods that Use 
Gavan, 
Armstrong Cork Co. 

(4) Use and Application Thermo- 
Naval Boiler and Turbine Station. 

The new the 
interest and cooperation other tech- 
nical industry, users, and sup- 
pliers, its endeavor procure and 
disseminate the most 
useful amount information. 


Atomic Mechanisms 
Fracture Subject Seminar 


Research 
will hold Seminar the 
Atomic Mechanisms Fracture 
Cambridge, Mass., April 14, 
persons, this conference will feature 
invited papers from the United States 
and abroad on: theoretical aspects 
fracture, crystalline and 
non-crystalline fracture, fatigue and 
ductile fracture, and high-temperature 
fracture. 
The conference sponsored jointly 
the National Science Foundation, 
Office Naval Research, Air Force 


National Academy Sciences-National 
Research informa- 
tion available from Dr. Aver- 
bach, Chairman, Dr. Felbeck, 
Secretary, Conference Fracture, 
National Academy Sciences-National 
Research Council, Washington, 


longer are materials merely 
substances out which products are 
made: materials are the 


the concept molecular engineer- 


ing. Materials are engineered 

meet requirements and articulated into 
component parts 

Editorial 

Electrical Manufacturing 

January, 1959 
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Hamburger Receive Witt Smith Medal 


Dr. 
BURGER, director and treasurer Fabric 
Research Laboratories, Dedham, 
Mass., will the 1959 recipient the 
Harold Witt Smith Memorial Medal 
awarded Committee D-13. 
presentation will made Thursday, 
March 19, the spring meeting the 
committee the Sheraton-McAlpin 
Hotel New York City. 

The medal, being awarded for the 
tenth consecutive year, testimonial 
the memory the late Harold 
Witt Smith, who pioneered the concept 
evaluation the properties textile 
fibers and their use. 

the Edgar Marburg lecturer the 
1955 Annual Meeting, Dr. Hamburger 
was following the footsteps the late 
Mr, Smith, who delivered the Marburg 
lecture was also the Olney 
medalist the American Association 
Textile Chemists and Colorists 1956. 

Dr. Hamburger has enjoyed dis- 
tinguished career engineering 
executive, inventor, and lecturer since 
engineering from the Massachusetts In- 


Conference Physical Metallurgy Stress-Corrosion 


the 
Physical Metallurgy Stress-Corrosion 
Fracture, sponsored The American 
Institute Mining, Metallurgical, and 
April 2-3, 1959, the Mellon Inst., 
Pittsburgh, Pa. ASTM, the Electro- 
chemical Society, and the National 
Association Corrosion Engineers are 
cooperating with the Metallurgical 
Society AIME the technical pro- 

Topics will include theoretical aspects 
stress-corrosion and fracture; new 
experimental advances 
sion and fracture; and mechanisms 
stress-corrosion cracking, including en- 
vironmental and metallurgical aspects 
and the behavior specific materials. 
Emphasis will placed the physical, 
metallurgical, and 
solid-state physics aspects the phe- 
nomenon. 

subjects will include: 
Introduction and Theoretical Aspects 

Stress-Corrosion and 

cussion Chairman, Pound 


(1) Objectives Conference, 
Rhodin 

(2) New Perspectives the Stress- 
Corrosion Problem, Uhlig 

(3) Characteristics Stress-Corro- 
sion Cracking, Dana 


February 1959 


stitute Technology 1921. re- 
ceived his master’s degree from the same 
institution !941 and his doctorate 
from the Polytechnic Institute 
Brooklyn 1948. also holds 
honorary degree from Lowell 
Technological Institute. 

During World War Dr. Hamburger 
was research consultant the 
Air and Quartermaster General. 
also has served adjunct professor 
polymer Polytechnic In- 
stitute (1949-1952), and 
visiting professor, Lowell 
Institute. 

Dr. Hamburger author numerous 
articles and papers textile research 
and development textile 
journals the United States and 
Canada. member the Society 
Manchester, England; and also holds 
memberships ASTM, the American 
Association Textile Chemists and 
Colorists (past national councilor), The 
Fiber Society, 
American Association for the Advance- 
ment Science, New York Academy 

Sciences, and the Chemists’ Club. 


(4) Relationships Microstructure 
Fracture, Gilman 

(5) Relationships Between Stress and 
Chemical Potentials, Ling Yang, 

(6) Solid Structure Sur- 
face Behavior, Turnbull and 
Ehrlich 


Experimental Aspects Stress-Corrosion 
and Fracture. Discussion Chairman, 


Uhlig 


(7) Propagation Stress-Corrosion 
Cracks, Edeleanu 
Effect Stress and Environment 
the Microtopology the Cor- 
rosion Product, Gulbransen 
and Copan 
The Role Corrosion Product 
Stress-Corrosion Cracking 
Austenitic Stainless Steel, 


April subjects will include: 


Physical Metallurgical Aspects Stress- 
Corrosion, Part Discussion Chair- 
man, LaQue 


(10) Stress-Corrosion 
Single Crystals Stainless Steel, 
Paxton, Leggett and 
Reed 

(11) Mecha- 
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Committee D-12 Award 
Harris 


Jay has 
been designated receive the 1959 
Award for outstanding achievement 
the field detergent tech- 
nology made annually Committee 
D-12 Soaps and Other Detergents. 
The presentation will made the 
committee’s annual meeting New 
York March 10. The citation recog- 
nizes Mr. Harris’ outstanding efforts 
the committee’s work, and his many 
contributions the science deter- 
gents. Mr. Harris served secretary 
Committee D-12 from until 
1950, and since that time has been its 
chairman. has worked the de- 
velopment synthetic detergents since 
their inception this country, the 
author many technical papers and 
books this field, and also has prepared 
the field metal cleaning. 
ently assistant director 
and Engineering Division, Monsanto 
Research Chemical Co., Dayton, Ohio. 


pres- 


Fracture 


nism Stress-Corrosion Crack- 
ing Mild Steel, Engell 
Stress-Corrosion 
Low Alloy Steel, Logan 
Mechanisms Stress-Corrosion 
Stainless Steels and Other 
Materials High-Temperature 
Chloride Waters and Hot 
Salts, Fontana 

The Phenomena Fissuration 
and Fracture Steel 
Bastien 


Physical Metallurgical Aspects Stress- 
Corrosion, Part 
man, Kreh 


Discussion Chair- 


(15) Dependence Stress-Corrosion 
Cracking Susceptibility Age- 
Hardening Copper-Nickel- 
Silicon Alloy, Robertson, 
Davenport 
Crack Propagation Ductile 
Crystals and Its Bearing 
Stress-Corrosion, Forty 
Corrosion Cracking Some 
Alloys Containing Nickel, 
Copson 
Summary and Comments 
Conference, Sharfstein 


‘aig 
: 
(13) 


MITTEE Corrosion (ACC) the only 
committee having real estate under its 
jurisdiction. This the form 
atmospheric exposure sites available 
all committees the Society 
posure testing. Various ASTM com- 
mittees have used more than atmos- 
pheric exposure sites the last 
years; many these proved unsatis- 
factory met untimely ends 
flood, vandals, bulldozers. Thus the 
spectrum permanent sites throughout 
the United States would inesti- 
mable value the pro- 
gram began 1948 when $100,000 
fund was authorized acquire and 
equip these test sites. 

Today the committee has agreements 
covering atmospheric exposure sites 
from the Atlantic the Pacific, ranging 
corrosive intensity from severe ma- 
rine, the beach near Kure Beach, 
C., rural exposures State Col- 
lege, Pa. 

all the test sites the Society 
has arranged with local people insure 
maintenance. These company employ- 
ees, university professors, 
people are the silent service who keep 
our test sites operation and handle 
emergency calls. Much the success 
this program due these people. 
the most remote sites, located 
Point Reyes, Calif. many miles north 
San Francisco, and the 
Mexico below Freeport, Tex., small 
committees have been formed within 
the Northern California and Southwest 
District Councils share the burden 
making trips these distant areas. 

Each test site has some interesting 
characteristics. Freeport, Tex., for in- 
stance, the middle great snake 
migration every March. Committee- 
men use suggested poke test for each 
salt grass hummuck before stepping 
rattlers, coral snakes, and copperheads 
may enjoying the 
Calif., noted for its fogs and 
frogs. Fall hurricane warnings Kure 
Old hands know when choose the 
right time year 
cold, dank heat, raw gales are all part 
the picture these sites. 


Standard Facilities 


the test sites which are available 
for general use, the Advisory Committee 
accommodate standard 6-in. plate 
specimens. These racks are mounted 
standard pipe frames, deg from 


Salt Air, Snakes, and Sunburn Hazards Corrosion Studies 


The Advisory Committee Corrosion session ASTM Headquarters 


(From left right) Lansing, Hormann, A-5 


Williams, B-7; H.A. 


Pray, M-A-L; Sample, B-8; Etris, Secretary; Compton, Chairman; 
Larrabee, M-A-L; Winnie, D-14; Ellis, M-A-L; Camp, A-5; W.N. 
Harrison, C-99 


the horizontal. The 
spent over $70,000 the past ten 
provide the necessary equipment 
large number significant atmospheric 
exposure programs covering 
commercially produced and many ex- 
perimental metals well nonmetallic 
materials. Many these tests are the 
definitive studies their field. 

Significant too, the fact that most 
these studies have been carried out 
thus making available the 
the Society publications wealth 
relative-corrosivity data which 
equaled America. 


Reviewing Corrosion Studies 


Maintenance test sites only one 
the Advisory Committee’s services. 
most important function review 
and coordinate the corrosion work 
the Society. The ASTM “Regulations 
Governing Corrosion makes 
mandatory for all technical committees 
submit corrgsion projects the ACC 
for review. This permits coordination 


Aig 


New York Area Site (Newark, J.) 
Newest ASTM Test 
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corrosion work the Society one 
agency, the combined 
talents and experience ACC members 
submit recommendations proposed 
programs. The most recent program 
submitted the Advisory Committee 
the proposed atmospheric exposure 
test planned D-14 
Adhesives. Although there have been 
some small exposures wood-to-wood 
adhesives, 
exposures metal-to-metal adhesives 
have ever been carried out. Com- 
mittee D-14 probing the wealth 
experience the ACC membership for 
guidance for this exposure test. 


The Annual Report 


The annual report the Advisory 
Committee includes résumé the 
activity new atmospheric exposure 
tests. Since the studies the past 
serve guide for future exposure 
tests, these reports also carry reviews 
ASTM atmospheric exposures date back 
October, 1906, when Committee 
Preservation Coatings for Iron and Steel 
exposed different paint formulations 
two spans the Pennsylvania Rail- 
road deck truss bridge Havre 
Grace, Md. The results 
and the many succeeding ones are duly 
aid the retrieval these data, the Ad- 
visory Committee has 
lections these studies its annual 


docket. Six committees are including 


aluminum new atmospheric exposure 
tests. Corrosion studies aluminum 
dating back 1922 will referenced 
1959 Annual Report the ACC. 
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Remission Dues for Long- 


Time Individual Members 


TIME time our 
Directors have acted remit the dues 
cases where such members thought 
necessary that they drop out the 
Society. Dues will now remitted 
automatically for all 50-year individual 
members; dues will remitted for 
year members who have retired from 
active business and who would like 
prerogative. Regular publication priv- 
ileges continue unchanged for members 
whose dues are remitted. 

taking this action, the Directors 
were anxious that one whose dues 
were remitted should feel was being 
all our officers, especially committee 
officers, recognize the great importance 
both our research and standardiza- 
tion activities the judgment and ex- 
perience that are the fruits long-time 
participation. 


ASME Metals Division 
Confer Albany 


ASME 
gram Albany, will hear lectures, 
panel discussions, and papers 
fields materials behavior, mechanical 
design, and 
Emphasis will the following topics: 

Fundamental studies fracture 
metals from engineering point 
view (low-cycle fatigue, 
tivity, 
stress states). 

Application metals heavy 
sections (workshop session covering de- 
sign, fabrication, and production). 

Test and design analysis pres- 
sure vessels and other 
ments elevated temperature under 
complex states temperature gradient 
and stress. 

The Division invites all those inter- 
ested participate attend these 
sessions, held April through 
May the Sheraton-Ten Eyck 
Hotel. 

The work ASTM tech- 
nical committees closely related 
the areas covered the ASME Metals 
Division, many whose officers are also 
members ASTM. 
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1959 Nuclear Congress 


Have International Flavor 


THE 1959 
Nuclear Congress, the nation’s largest 
gathering specialists the atomic 
field, are being 
sessions are held during the five- 
day congress which begins Cleve- 
land, April the Public Auditorium. 
Features the meeting wil! engi- 
neering papers dealing with advances 
reactor technology and the use 
radioactive materials, trade show (the 
Atomfair), talks devoted problems 
industrial management the nuclear 
field, and papers devoted laboratory 
problems radioactive materials. 
Invitations have been issued Rus- 
sian engineers describe details 
their power reactor program, including 
600,000-kw power plant reported 
under construction Siberia. 
During the meeting, Sir Claude Gibb, 
managing director one England’s 
leading nuclear development firms, 
Parsons Ltd., will address luncheon 
meeting. Other speakers from abroad 


France, and Italy. 


Theme the congress, which will 
sponsored more than thirty leading 
engineering, scientific, and manage- 
ment groups, Mankind’s Prog- 
ress. 

ASTM, one the sponsoring so- 
selected special committee under 
the chairmanship Sutton, The 
International Nickel Co., and 
member the Society’s Administrative 
Committee Papers and Publications: 


“The Use Ultrasonics the Testing 
John Fouts, Hanford Atomie 
Products Operation, General Electric 
Co., Richland, Wash. 

“The Development Nuclear Radi- 
ation Resistant Fluids 
terials Laboratory, Wright Air De- 
velopment Center, Wright-Patterson 
Air Base, Ohio 

“Segregation Per 
Cent Uranium Peck- 
ner, Westinghouse Corp., 
East Pittsburgh, Pa. 


Two-Stage Carbon Replica Collagen Fibers Sheepskin 


part investigation the mechanism tanning, replicas cross-sections the wet 
skins are taken various stages the pretanning process determine the processing 


the degree organization the collagen fibers. 
Third Prize, Electron Micrographs, Non-Metals. 
William Bertrand, Dominion Physical Laboratory, Lower Hutt, New 


for publication. 
graphic Exhibit. 


Final magnification 17,000 reduced 
Eleventh ASTM Photo- 


Zealand. 
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HERE ARE times when 


one can see the beginning whole new 
era human activity—such day 
was Aug. 17, 1807, when Robert 
opened the throttle the River 
Steamboat 
lined the the Hudson River 
see one the most far-reaching 
engineering achievements the 19th 
century put dramatic display—from 
New York Albany and return five 
days. revolutionized transportation. 
Man ceased dependent nature. 

The steamboat won 
ceptance, and its value our western 
rivers was realized when August 
the “New Orleans” was 
Among the immediate 
the Orleans” was the 
148 long, and the first two- 
decker the western waters. June 
prior starting the New Orleans run, 
the safety-vaive weight slipped the 
end its lever. With the resulting 
over-pressure the boiler gave way and, 
blasting through the light decks and 
bulkheads, killed eight seriously 
scalded seven people. 

This first boiler explosion western 
waters was followed ever-increas- 
ing number explosions throughout 
the United States and Europe, with 
the dead, scalded, and maimed reaching 
alarming numbers. The 
were always inspected with interest, 
even dredged from the river bottoms. 
some cases the cause was attributed 
incrustation lime caked mud 
which permitted overheating 
metal, malfunctioning 
just low 

Despite cracked iron head-castings 
(which frequently operated under pres- 
sure for uneven quality puddled- 
iron boiler plating, even boiler patches 
using copper rivets, many operators 
contended that boilers would not burst 
with “fair play,” that is, with water 
level, fire, and poppet valves functioning 
properly. However, the gradually 
reached national proportions 
Secretary the Treasury, John 
Campbell, requested investigation 
unique institution its time: 
Franklin Institute the State Penn- 
sylvania for the Promotion 
1831 the Franklin 
Institute Board Managers appointed 
Committee the Explosions Steam 
Bache, chairman. The 
committee circulated letter 
requesting much evidence 


— 


Boiler Explosions Beget 1837 Testing Machine 


1837 Testing Machine 


“What the tenacity 


examine into the causes the explosions 
the boilers used board steamboats, 
and devise the most effectual means 
preventing accidents, diminish- 
ing the extent their effects.” 

The circular letter drew replies from 
the United States and Europe, and these 
communications were published 1832. 
The committee also published general 
report their findings 1836. 

Most interest was centered the 
Subcommittee Strength Materials. 
This group was organized perform 
experiments boiler plate, and after 
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rolled boiler 


machine that would help them explore 
the main points their inquiry: 


What the absolute tenacity per 
square-inch bar rolled boiler iron, 
ordinary temperatures, and what irregu- 
larities liable? 

for rolled copper? 

What the effeet increased tem- 
copper? 

What the tenacity wrought 
iron, manufactured other means than 
rolling into plates—as rolling into bars 
rods, hammering and wire-drawing? 

What are the relative advantages 
iron made refining from different 
sorts pig metal and their mixtures? 

What the comparative value 
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sheet iron manufactured the processes 
puddling, blooming, and piling respec- 
tively, and the last case, what influence 
repetitions the process exert? 

What the effect piling into the 
same slab, iron different degrees 
fineness? 

What the comparative tenacity 
rolled iron, the longitudinal, diagonal, 
and transverse directions the rolling 
respectively? 

What influence may produced, 
long and repeated use, towards modi- 
the character boiler iron? 


The “machine for proving 
shown page (which perma- 
nent dispiay the Franklin Institute, 
Philadelphia, Pa.) not only tested iron 
and copper room temperature, but 
had high- and low-temperature fittings. 
Tests below 600 were conducted 
oil bath; above 600 lead-tin bath 
was used; and ice baths provided tem- 
peratures near freezing. The commit- 
tee found that specimens 
break outside the oil baths (heat 
treating was then unknown). They 
found too that the long recognized 
practice piling iron, which lami- 
nating sheets were piled one another 
strength metal due the lack uni- 
form welding between laminae. 

The effect and placement rivets 
was also investigated and tests were 
run riveted plate sections. Even 
fusible boiler plug compositions were 
studied. 

Jan. 1837, well over 3,000 ten- 
sion tests had been run the 
mittee members during the five years 
the committee, and data specific 
boiler grade copper and 
many riveted panels, had been ob- 
tained. All the data were 

the three physical parameters 
metal, namely: tensile, and creep 
strength, the committee 
only the first with care. Before the 
final report the committee was pub- 
lished discussions appeared 
and one engineer criticized the com- 
mittee for assuming that over-pressure 
plosions. noted that many boilers 
had burst without the violence ex- 
creep strength were already forming. 

Although the tenacity machine was 
crude, and the results open some 
question, the attack 
means utilizing interlaboratory collab- 
oration within committee was mile- 
stone the testing materials. This 
approach the quest for engineering 
data essential part ASTM 
work today. 
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The American Nuclear Society 


the ASTM article nology. 
titled Membership numbers approximately 
published. This 150 foreign scientists— 
the activities technical representing over 
societies the field nuclear educational institutions, 
energy. the ment agencies. Headquarters the 
printing this article, informa- Society are Chicago the John Crerar 
tion was received concerning Library, which official depository 
the activities the American the AEC, and addition has prac- 
scription this work seience and technology. The 
sented here supplement Society holds two national meetings 
the original article. each year and publishes monthly 


Transactions its meetings. 
The ANS and ASME jointly sponsor 


AMERICAN NUCLEAR the Sectional Committee Reactor 
established 1954, Safety under the ASA Nuclear Stand- 
corporated 1955, the first technical ards Board. The ANS 
society deal exclusively with nuclear sented the Nuclear Standards Board 
science and technology. The Society’s and all ASA Sectional Committees 
main objectives advancement studying Nuclear Standards. 
science and engineering relating The ANS cooperates with government 
the atomic nucleus, agencies, educational institutions, tech- 
allied sciences and arts, and nical societies, and other organizations 
gration the several disciplines con- having purposes similar its own. 


Unusual Microstructure Cr-Ni-Mo Alloy 


NBS study transformations occurring 47.5 Cr-47.5 Ni-5 alloy showed that the 

sigma phase (dark, stained areas) formed only grains that were alpha phase higher tem- 

peratures. treatment: 1275 for 240 hr, water quench; 1000 for 240 hr, water 

quench. Polishing: mechanical; etchant; alkaline Magnification 1800 

reduced for publication. Third Prize, Photomicrographs, Black and White—Super Alloys; 

Eleventh ASTM Photogrephic Exhibit; Bechtoldt and Sarmiento, Bureau 
Standards, Washington, 
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American Concrete Institute Dedicates 


The dedication the 
modern headquarters the American 
Concrete Institute Detroit, Mich., 
October 29, 1958, marked milestone 
concrete technology. 

Overlooking the rolling fairways 
municipal golf course, the new building 
the result years’ effort the 
part the late Henry Kennedy and 
the ACI Building 
signed Minoru Yamasaki Yama- 
saki, Leinweber Associates, Birming- 
ham, Mich., showpiece concrete 
well for utility, the ACI Head- 
quarters building displays the latest de- 
velopments and techniques 
construction. Ammann Whitney, 
New York and Milwaukee, were struc- 
tural consultants the project with 
Pulte-Strang, 
general contractor. 

sented some unusual and difficult prob- 
lems. Exposed concrete was expressed 
structurally the cantilevered folded 


aggregate panels set aluminum win- 
dow frames and heavier grade-level pre- 
cast grills; interior decorative concrete 
treatment included two types con- 
tinuous fluting the bearing 
walls. 

Architect Yamasaki had general in- 
structions create small but out- 
standing example modern architec- 
ture featuring concrete. Since ACI 
society exclusively devoted concrete, 
its directors demanded building 
which would utilize 
ments the material, advances con- 
crete products development, modern 
structural design, and 
tion methods. The result would 
ritically examined every segment 
the entire concrete construction indus- 
try, since ACI membership includes en- 
gineers; architects; contractors; con- 
crete products cement, 
aggregate, and admixture producers; 
and every large agency using, testing, 
approving concrete. Articles describing 
architectural concepts, structural de- 
sign, and construction have been pub- 
lished ACI.* 

ASTM pleased congratulate 
close associate on this new venture. The 
tween ASTM and typical the 
relationship ASTM with 
many technical and professional socie- 
ties. The ACI, with its exclusive 


30, No. 4, Oct., 1958, ACT Proc., Vol. 55. 


New Headquarters Building for the American Concrete Institute, Detroit, Mich., dedi- 


cated October 29, 1958. 


tion concrete, very much concerned 
with the activities ASTM this field. 
Cross-representation and common mem- 
bership individuals committees 
both societies contribute closely co- 
ordinated efforts where interests over- 
lap. There was period when both so- 
cieties were writing specifications for the 
same example, aggre- 
gates, cement, and concrete products. 
tween both societies, the ACI dropped 
its specifications for 
engineering materials and ASTM turn 
disclaimed any standardization efforts 
practice. Whenever appropriate, ACI 
incorporates ASTM standards ref- 
erence. The ACI Standard Building 
Code Requirements for Reinforced Con- 
crete (ACI 318), for example, includes 
reference ASTM standards. 

list men who have served 
officers and directors and committees 
both societies would too long for 
publication. Currently, however, 
interest note that Allan Bates, 
vice-president the Portland Cement 
Assn. and chairman the ACI Building 
ASTM. ACT immediate past-president 
Walter Price chairman ASTM 
Committee C-9 and Con- 
crete Aggregates, and the secretary 
C-9 Bryant Mather, who also 
ACI and member and 
former chairman its Technical 
tivities Committee. Nine the 
members the current ACI Board 
Direction are members ASTM, and 
seven are active least two ASTM 
technical committees. 
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ASTM Standards Used ACI 
Headquarters Building 


Spee. for High-Carbon Steel 
Joint Bars. 

15. Spec. for Billet-Steel Bars for 
Concrete Reinforcement. 

185. Spec. for Welded Steel Wire 
for Concrete Reinforce- 
ment. 

Spec. for Minimum Re- 

quirements for the Deformations 

Deformed Steel Bars for Con- 
crete Reinforcement. 
14. Spec. for Concrete Sewer 

Pipe. 

28. Spec. for Gypsum Plasters. 

33. Spec. for Aggre- 
gates. 

39. Method Test for Compres- 
sive Strength Molded Concrete 
Cylinders. 


61. Spec. for Keene’s Cement. 


75. Spee. for Con- 
crete Sewer Pipe. 

90. for Hollow Load-Bear- 

ing Concrete Masonry Units. 

91. Spec. for Masonry Cement. 

94. for Ready-Mixed Con- 
crete. 

143. Method Test for Slump 
Portland Cement Concrete. 

144. Spec. for Aggregate for 
Masonry Mortar. 

for Portland Cement. 

Spee. for Air-Entraining 
Portland Cement. 

205. Spec. for Portland Blast- 
Furnace Slag Cement. 

206. Spec. for Special Finishing 
Hydrated Lime. 


addition, instructions the 
testing laboratory the specifica- 
tions were tests ma- 
terials accordance with specifica- 
tions and applicable standards 
ASTM.” 
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materials being what they are— 
indeed almost self-evident that order 
gain understanding materials testing and specifications, 
necessary use statistics some form. Statistics have 
been shown furnish powerful tool the planning experi- 
ments, sampling, and the interpretation data well 
other aspects. 

Among the ASTM technical committees that have 
recognized the importance this powerful tool Committee 
D-9 Electrical Insulating Materials. November, 1957, 
the committee held Symposium Application Statistics 
acquaint its members more fully with the advantages that can 
accrue from the use statistics the development stand- 
ards. While most the papers the program applied spe- 
cifically insulation, there were two such general interest 
the materials field that they are being made available 
BULLETIN readers this issue. 

The symposium program which was arranged 
Photiadis Westinghouse Corp. included also paper 
Demos the General Co., Master Con- 
trol System” which had appeared Industrial Quality Control, 
Vol. No. October, 1955. Also the program were 
Shombert, Jr., who spoke correlation analysis and 
Hartwell whose topic was Your Supplier Set Your Specifi- 


Theory 


While for most specification purposes, the engineer mainly 


The Theory Extreme 


MANDEL 


quick review important statistical theory 


values involves the great variety 
situations testing and specifications 


pend the frequency and the severity 
flaws the material. charac- 
teristic such situations that the 
quality the material limited, not 
its average value, but rather its 
weakest spot. Workers variety 
fields such metals, textiles, glass, and 
others have this state 
affairs and have quite often, and inde- 


NOTE.— DISCUSSION THIS PAPER 
INVITED, either for publication for 
the attention the author. Address all com- 
munications ASTM Headquarters, 1916 
Race St., Philadelphia 3, Pa. 

Presented Symposium Application 
Statistics, sponsorei Subcommittee 
ASTM D-9, Virginia Beach, 
Va., Nov. 19, 1957. 

refer the list references appended 
this paper. 
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same basic theory for such situations. 
Lately, the subject has received atten- 
tion from the 
which the properties interest de- cians. The name Gumbel (2)! 
particularly well known this field. 

Some the basic concepts and results 
the theory extreme are 
presented briefly below. 

Consider set five replicate meas- 
urements made portion insulat- 
ing material determine its thickness. 
These five measurements may con- 
sidered statistical sample taken 
pendently each other, developed the hypothetical infinite population 
measurements the given 
material. The most important char- 
acteristics such 


JOHN MANDEL, Statistician with the Division Organic and 
Fibrous Materials, National Bureau Standards, since 1947, has 
been engaged research statistical methodology, with special 
reference applications physical and chemical experimentation. 


Application Statistics 


concerned with the average value and standard deviation 
test result, there are many other purposes, notably en- 
gineering design, where the engineer wants know what 
expect the extreme values some property. The theory 
extreme values useful considering such 
properties breaking strength upon ,application some 
stress—physical, mechanical, electricai. The theory also 
useful such widely diverse fields climatology (floods, 
droughts), aeronautics (gusts), physics (radicactive emission 
phenomena), biology (duration life, extinction time 
bacteria studies disinfectants), and economics (stock 
market operations). 

John his paper beginning below provides brief 
introduction and some selected references the theory ex- 
treme values. From this the reader may gain some idea 
what the theory about and how might applied generally 
engineering materials. 


Statistics Specifications 


Sheppard and Ginsberg, beginning page 31, show how 
statistics may effectively used minimize the risk both 
the producer and the consumer. The producer may have 
the assurance that minimum satisfactory material re- 
jected and the consumer that minimum unsatisfactory 
meterial accepted. Adequate specifications should optimize 
these two factors. Read see how this done. 


& r 


generally its average and its standard 
deviation, which measure dis- 
However, since the thickness 
insulating material must satisfy 
consider also different characteristic, 
namely, the smallest thickness that one 
may expect encounter the material. 
Naturally, this smallest thickness 
function the quantity 
examined and will decrease this quan- 
tity material increases. Thus, one 
led investigate the statistical prop- 
erties the smallest value set 
measurements and establish how 
these properties change increases. 

Theoretical studies show that the dis- 
tribution curve smallest, more 
generally, extreme values quite 
unlike that averages. For one thing, 


population are 


5 
| 


even though the original distribution 
thickness determinations may have been 
perfectly symmetrical, with many 
values above the mean below it, the 
distribution of smallest values is defi- 
nitely skew, with long tail the left 
and short tail the right (Fig. 1). 
This rather interesting, 
contradicts widespread belief that 
nature the so-called “law 
always tends even things out. 
ever, here, see that extreme value 
will have relatively large probability 
being extreme even with respect 
its own 


Fig. curves. 


thickness measurements. 
ments. 


The next question interest the 
manner which this distribution 
xtreme values changes the original 
cally, are interested the changes 
the mean and the standard deviation 
the lowest-value distribution the 
number specimens increases. 
an increase in the number of specimens 
will tend produce lower least value, 
the mean of the smallest value distri- 
bution will shift the left with in- 
creasing sample size. Theory shows 
that for measurements 
the Gaussian curve, this shift the 
mean the lowest-value distribution 
their distribution. Here, 
again, the theory 


Theory Extreme Values Frac- 
ture Journal Am. Sta- 
tistical Assn., Vol. 43, 403 (1948). 

Values and Some Practical 

Nat. 

ards, Applied Mathematics Series, 

Vol. (1954). 

Takeru, Leeper and 

Dairs, “Determination Ten- 

sile Strength Natural Rubber and 

1029 (1948). 

(4) Kase, Analysis Dis- 
tribution Tensile Strength 
Journal Poly- 


w 


(TP 40) 


confronts with rather surprising 
result: the larger the sample, the more 
stable its lowest value. 
shown Table which lists the mean 
value samples various sizes (9-11). 


TABLE I.--MEAN AND STANDARD 
DEVIATION OF LOWEST VALUES FOR 
VARIOUS SAMPLE SIZES 

Standard 
Sample Size Deviation 
ple Valu Ss of Lowest 
2 —0O. 564 0.826 
3 —0 846 0.748 
4 1.029 0.701 
5 —1. 168 0.669 
6 — 1.267 0.645 
7 -1.352 0.626 
8 — 1.424 0.611 
9 — 1.485 0.598 
10 — 1.539 0. 587 
15 — 1.736 0.549 
20 — 1.867 0.525 
100 —-2. 508 0 429 
500 — 3.037 0.370 
1000 —3.241 0.351 


units standard deviation the 
original distribution, and measured from 
the mean of the original distribution. 

’In units of standard deviation of the 
original distribution. 


illustrate the meaning Table 
let compare the lowest value sam- 
ples and 100 thickness measure- 
ments, respectively. The 
the corresponding distributions will be 
located distances 1.163 and 2.508 
standard deviations, respectively, from 
the over-all average 
thermore, the standard deviation the 
lowest 100 will smaller than that 


Applications 


The theory extreme values 
great usefulness many practical ap- 
plications. 

Consider, for example, textile fiber, 
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and suppose that study the breaking 
strength this fiber function its 
length. the length increases, there 


increasing probability finding 


weaker and weaker spots. con- 
sider the specimen chain that 
stronger than its weakest link, 
see that the breaking will tend 
decrease the length increases. 
The law that governs this phenomenon 
intimately related the distribution 
extreme values. see this, sup- 
pose that wish determine the 
fraction samples length that will 
specimen will break less than 
its weakest spot has strength less 
than Therefore, all have 
know the probability distribution 
this weakest spot, and this is, 
course, the probability distribution 
considered the sample size the case 
the thickness measurements now 
becomes the length the specimen, or, 
other cases, such dumbbells for 
tensile measurements, the area the 
volume the specimen. Thus, the ques- 
tions asked concerning the man- 
ner which the extreme value dis- 
tribution changed, location and 
shape, the sample size increased, now 
acquire great significance with regard 
the relation between the strength 
materials and their size. 

Lately, attention has been given 
improved methods for 
treme-value data. Particularly 
worthy this connection the work 
Lieblein (7) whose method has been 
applied the study the fatigue life 
ball bearings. 

studies dealing with extreme-value data 
have been published for various ma- 
terials and properties (1-8). 


matics Series, Vol. (1953). 

(9) Sarhan and Greenberg, 
Parameters Order from 
Singly and Doubly Censored Sam- 
Ann. Math. Stat., 
427 (1956). 

(10) Teichroew, ‘‘Tables 
Values Order Statistics and Prod- 
ucts Order Statistics for Samples 
Size Twenty and Less from the 
Normal Ann. Math. 
Vol. 27, 410 (1956). 

(11) Tippett, the Extreme 
Individuals and the Range Sam- 
ples Taken from Normal Popula- 
Biometrika, Vol. 17, 364 
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Should Statistical Methods 


Used 


Prepare Materials 


paper consists prin- 

cipally analysis some the 
problems related the use statistical 
methods preparing materials speci- 
fications. For the purpose 
defined follows: 
document which specifies values for all 
the important properties material 
together with limits variability and 
methods for determining these values. 


Materials specifications are looked 
upon differently producers and con- 
sumers. The materials producer con- 
cerned with his ability meet the 
specification and supply the materials 
competitively. The consumer relies 
the specification assist procuring 
cost. 


Consumer’s Viewpoint 


large quantities specific material for 
large volume applications, such 
frigerators, appliances, will strive 
for materials specification that results 
minimizing his materials costs, manu- 
facturing costs, engineering costs, and 
The materials per unit 
production will relatively large, 
that minimum materials costs will 
very important. 

contrast, the manufacturer ex- 
pensive custom built apparatus such 
transformers, switchgear, 
and steam turbines must provide maxi- 
mum insurance against failure. The 
cost the materials per unit 
tion may relatively small and maxi- 
mum reliability materials can pro- 
vided. 

In all causes, the materials consumer 
desires write materials specifications 
for procurement that will help him gain 
competitive advantage. equip- 
ment manufacturer procures materials 
manner 


scrap loss. 


generators, 


that maximizes the depend- 


NOTE—DISCUSSION THIS PAPER 
IS INVITED, either for publication or for 
the attention the author. Address ail 
communications ASTM Headquarters, 
1916 Race St., Philadelphia Pa. 

Presented the Symposium Applica- 
tion Statistics, sponsored Subcommittee 
ASTM Committee D-9, Virginia 
Beach, Va., Nov. 19, 1957. 
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good reputation while minimizing the 
cost assure good profits. Every 
materials consumer knows the ad- 
vantage having two more suppliers 
for each his basic materials. Thus, 
the materials consumer must employ 
procurement policies based 
fications that guarantee the availability 
suitable quantities satisfactory 
Producer’s Viewpoint 

The requirements the materials 
producer are respects similar 
those the consumer. The selling 
price given material must include 
the cost raw terial, labor, facility 
sales, scrap loss, and others. The vari- 
function the amount engineering 
into production, the quality the raw 
materials, and the type facility avail- 
able for its production. 
specification that requires the highest 
properties together with the least vari- 
ability may make necessary for the 
materials manufacturer increase his 
costs and consequently also the selling 
price the the other 
hand, materials manufacturer would 
welcome the possibility improving 


HERBERT GINSBURG, engineering statistician, Experimental 
Design and Statistical Analysis Section, Materials Engineering 
Corp., graduate the 
Institute Statistics, North Carolina State College (M.S.). 
has been actively engaged the application statistical metho- 
dology development, and evaluation problems 
estinghouse since 1954. 


Department, Westinghouse Electric 


engineering materials 
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the quality his product without in- 
creasing the cost its 


Statistics Can Help 

Having reviewed general manner 
the point view the producer and 
consumer relation materials speci- 
fications, seems evident that any 
method preparing such specifications 
that will maximize dependability and 
minimize costs would 
received both the producer and 
sumer. Why then are 
methods for preparing materials speci- 
fications wide use today? There are 
several reasons, the most important one 
probably being lack understanding 
such methods the engineers who 
are writing the specifications. Other 
important reasons are the fear in- 
creased costs engineering time 
sampling and testing and the general 
feeling that engineering judgment based 
familiarity with the material has been 
satisfactory for many years, there 
probably need change. 

There are good reasons for using 
statistical methods the preparation 
vantages accrue both the producer and 
the consumer. The producer desires 
that all the ships will 


acceptable. The consumer shares this 


HARRY SHEPPARD manager Insulation and Chemical 
Application the Materials Engineering Department the 
Westinghouse Electric Corp. Mr. Sheppard responsible for 
the activity which provides engineering information required 
the preparation purchasing department specifications for elec- 
plastics, paints, varnishes, lubricants, and elec- 
troplated products. 
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view but the similarity point view 
ceases exist the time quantity 
material considered questionable 
the consumer. this time, the speci- 
fication used basis either 
accepting rejecting the material. 
The rejection quantity material 
that satisfactory will eventually 
result increase material costs 
the consumer. The acceptance 
low quality material may 
failure the apparatus produced by, the 
materials consumer. There cost 
associated with each these errors, 
although the costs are difficult deter- 
mine. the basis potentially in- 
creased costs, what odds should 
provided guard against these two 
kinds errors? Statistical methods 
are methods probability and when 
considered terms odds they can 
from their use. Testing expensive; 
statistical methods will 
maximum information from given 
number tests. 


Application Statistical Methods 


purchasing department specifica- 
tion for certain laminated plastic, one 
finds the following data for flexural 


strength in. material psi. 


Minimum Minimum 
Average Individual 


Lengthwise 20 000 16 000 
Crosswise 18 000 14 500 


There simple answer the 
question how these were deter- 
mined, for the answer would have 
include such things engineering know- 
how, the market situation, and similar 
items which are quite difficult define 
explicitly. However, statistical meth- 
ods provide useful tool setting these 
numbers and giving them more mean- 
ing. 

All types measurements all kinds 
material exhibit more less varia- 
ber tests were reported with vari- 
ability, one would suspicious the 
results. The importance the concept 
variability was recognized writing 
the above specification, evidenced 
the use the term 
referring both the average and indi- 
consider series test results which 
may summarized and shown 
0.1. Precisely, what does this mean? 
Does mean that per cent the 
values are expected fall between 9.9 
and 10.1, per cent 100 per cent 
this problem without considering the 
manner which the were 
established. 

Statistical methods aid quantifying 
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problem, assisting evaluating and 
stating the results more precise 
form. The result 0.1 
two parts: the represents 
measure jof central tendency, and the 
represents measure dispersion 
Statistical methods 
afford more precise means repre- 
senting these concepts. 


Consumer’s and Producer’s Risk 

Specifications are established only 
after there has been some experience 
with the material that the necessary 
information for using statistical methods 
available the time the specification 
values are set. For any materials 
specification, there are two types 
errors which can The 
called the producer’s risk, that 
rejecting material which truly satis- 
factory. The second error, called the 
consumer’s risk, that accepting 
material which truly unsatisfactory. 
These risks are usually appraised 
present only matter engineering 
judgment, but they can calculated 
statistical methods are used. 

The consumer looking 
might want decrease tightening 
his specification. This, course, will 
cut down the proportion unsatis- 
factory material which accepts, but 
the same time, will increase the 
proportion good material which 
rejects and will undoubtedly raise eco- 
nomic problems with 
Some compromise must 
One approach this compromise that 
improving the sampling plan 
that both the producer’s risk and the 
consumer’s risk can reduced simul- 
explored more detail the following 
paragraphs. 


Sampling Plans 


important aspect materials 


specification which statistical methods 
will some aid the determina- 
tion sampling plan. addition 
sampling costs, the magnitudes the 
producer’s and consumer’s risks should 
also compared. Suppose that 
lot material that comes sheets, 
sample one specimen from each 
five sheets costs the same sample 
ten specimens from 
Although the costs for the two sampling 
plans are the same, the relative utility 
the two plans may considerably 
different. The plan with ten specimens 
may considerably inferior the plan 
cost with five specimens, 
the number specimens alone mis- 
leading criterion for the utility 
sampling plan. The relative utility 
the two plans depends upon the varia- 
bility among specimens within sheet 
and the sheet-to-sheet 
the magnitudes these two sources 
variation are known together with the 
testing costs, the total cost can 
minimized for fixed degree precision 
the precision can maximized for 
cost. 

The following examples are given 
show how precision can increased 
lower cost using better sampling 
plan. Now suppose that reason- 
able spend the money pay the cost 
testing ten specimens taken randomly 
costs dollars for the preparation and 
evaluation each test specimen and 
additional expense dollars each time 
new sheet used, then the total cost 
pling plans will compared the 
basis cost and precision the esti- 
mate the average flexural strength 
the hard fiber lot. 

Suppose that during 
lots this material were tested and 
were subsequently found 


000 28000 29000 30000 3000 33000 34000 


30000 +1640 psi 


Fig. 1.—Distribution sample averages (satisfactory material). 


The degree each distribution function the variance the mean. For 
this example, averages samples one specimen from each sheets are more closely clus- 
tered than sample averages specimens from single sheet. 
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factory shop trial. The test values 
for typical lot this material are 
shown 

Suppose lot this material 
was received and found unsatis- 
factory shop trials. The test values 
for this lot material are shown 
Table IT. 

The following examples illustrate the 
importance the sampling plan 
getting the most for your test dollar. 


(a) Then the cost ten specimens from 
The measurements variability for this 
example were based data from Tables 
and II. The variance the mean (1)! 
was calculated used determining 
the degree precision that results from 
given sampling plan; the smaller the 
calculated value the better the precision. 
this example the variance the mean 
was calculated 1,188,000 
one could afford take many repeated 
samples from the lot, the lot average 
+2810 psi (see curve, Fig. would con- 
tain approximately per cent the 
sample averages. 

(b) Now, when one specimen was taken 
from each five sheets the sample 
this sampling plan the variance the 
mean was calculated 405,000 
(Appendix). Then the lot average +1640 
contained approximately per cent the 
sample averages (see curve, Fig. 1). 
Thus, this sampling plan had greater pre- 
cision because the sample 
more closely clustered the lot mean. 
Hence, for the same cost (actually about 
per cent less cost), sampling plan 
using five specimens had greater precision 
than another plan using ten specimens. 
Therefore, writing specification 
hard fiber, sampling plan (b) would pro- 
vide greater confidence increase 
cost. 


With different cost relationship, 
two sampling plans were compared 
show that the optimum sampling plan 
also function the sampling costs. 


(a) Then the cost ten specimens 
dollars. The criterion for precision, the 
variance the mean, again was 1,188,000. 
Now consider alternate plan similar 
cost which was shown have greater 
precision, smaller variance the mean. 

(b) When two specimens were randomly 
taken from each two sheets, the cost 
the mean (Appendix) was 
alternate plan approximately 
per cent less cost resulted greater pre- 
cision. Hence, with given cost basis, 
sampling plan using fewer specimens was 
not only less expensive but resulted 
greater precision. Theoretically, the costs 


The boldface numbers parentheses refer 
the list appended this 
paper. 
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TABLE I.—SATISFACTORY MATERIAL. 
Flexural Strength psi, Lengthwise Direction. 


Sheet 


Sheet 


Sheet Sheet 


375 
165 
945 


Sheet average 
Grand average 


000 


590 580 
930 
760 
080 
015 
660 
895 
290 
665 

965 


585 


TABLE MATERIAL. 
Flexural Strength, psi, Lengthwise Direction. 


Sheet 
490... 
255. 
22 430..... 
375... 
435 
200..... 
125 
Sheet average 23 265 
Grand average 24 995 


Sheet 
965 

295 
26 535 
890 
310 
860 
990 
680 
920 


Sheet Shee 
445 
205 | 
150 
740 
285 
5 140 


660 


910 


TABLE RELATED MINIMUM AVERAGE SPECIFICATION VALUE. 


Minimum 
Average 
Value 


Risk, 
per cent 
006. . 

500 
500 
000... 
500... 


< 


Risk, 


per cent 


€ 


10 Specimens from Single Sheet | 1 Specimen from Each of 5 Sheets 


Risk, 


per cent 


Risk, 
per cent 


O01 
.92 
5.80 
. 60 
.00 


0.01 
0.01 21.6 
0.01 5.8 
0.30 
1.10 
32. 
50. 


for alternate plans could have been made 
the same and all the gain would have 
resulted precision, but the 
fact that the number specimens must 
integers caused the alternate plan show 
some savings cost well gain 
precision. With the cost assumption 
this example, was shown specifica- 
tion sampling procedure should selected 
statistically provide maximum con- 
fidence and minimum cost. 


Minimum Average Specification Values 


order show the manner which 
statistical methods can used arrive 
value, important consider the 
background that provides the necessity 
for writing materials specification. 
usually desirable prepare ma- 
terials specification new material 
after the manufacturer and consumer 
have had sufficient experience which 
base specification values. The con- 
sumer’s experience generally consists 
combination laboratory evaluation 
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tests together with some functional 
testing apparatus. this way the 
consumer assures himself 
material satisfactory for the applica- 
tion. contrast, the materials manu- 
facturer produces suitable quantities 
the new material and evaluates these 
establish the feasibility supplying the 
material accordance with given 
requirement. The need for the speci- 
fication usually arises the time the 
consumer wishes purchase the new 
material from two more manufac- 
turers and therefore wishes provide 
firm basis which the materials manu- 
facturers can offer quotations. Prime 
requisites for specifying minimum 
average value are (1) that the material 
which meets this value will satisfy the 
consumer’s requirements, and (2) that 
the manufacturers agree that this value 
can met consistently. 

The approach specifying minimum 
average values complicated that 
not only necessary know the 


(TP 43) 


| 
985 
955 
| 
Re 


criterion good material but also the 
unsatisfactory material. 
the criterion for unsatisfactory 
material unknown the time 
minimum average value specified, 
the consumer jeopardizes his ability 
minimum cost. can shown that 
specification value can arrived 
mathematically provided that the neces- 
sary background information avail- 
able. 

The basic difference between good 
material and bad material must 
established background information 
and the data obtained these ma- 
terials must used statistically 


estimate the true mean for each type 


These estimated mean values 
can used arrive minimum 
average value that will enable the con- 
sumer minimize the risk accepting 
bed material the producer mini- 
mize the risk having good material re- 
jected. 

The problem now set minimum 
average specification value for accept- 
able lots material. This will 
illustrated with reference Example 
under Sampling Plans. 

The flexural strength data from 
Tables and were used relation 
the sampling plans Example 
show the relation between the con- 
sumer’s risk and producer’s risk 


material. 


shown Table and was 
using procedures described Dixon 
and Massey (2). 

reference Table the speci- 
fication that calls for taking ten speci- 
mens from single sheet with mini- 
mum average value 26,000 psi will 
result approval satisfactory lots 
per cent the time. Thus, the 
supplier can maintain the quality his 
material about the same level the 
lots submitted for the consumer’s pre- 
liminary evaluation, only about 0.01 
per cent will rejected the con- 
sumer. However, something happens 
the manufacturing process whereby 
the quality the lots falls the level 
which unsatisfactory the consumer 
(25,000 psi flexural strength), the con- 
sumer will still accept approximately 
17.9 per cent these unsatisfactory 
lots. 

the minimum average value the 


specification 27,000 psi, approximately 
0.3 per cent the truly satisfactory 
lots would rejected and 3.3 per cent 
the unsatisfactory lots would 


accepted. both supplier antl con- 
sumer agree that their risks should 
equal, minimum value 27,500 psi 
leads both producer’s risk and con- 
sumer’s risk 1.1 per cent. 

However, for the same cost testing 
and sampling (actually about 
cent less cost), random sample con- 
sisting one specimen from each 
five sheets leads reduction both 
consumer’s risk. For 
example, the application the 
material such that the consumer not 
tolerate more than one ten 
thousand lots unsatisfactory ma- 
terials, minimum average sample 
value 28,000 psi will satisfy his needs 
and the producer’s risk will only 0.08 
per cent. The minimum average sam- 
ple value for equalizing the producer’s 
and consumer’s risk still 
and the risk only 0.01 per cent. 


Summary 


Should statistical methods used 
preparing materials specifications? The 
answer not arrived simple 
manner. First, that 
those who are use such specification 
fully understand its implications. 
specification well prepared but poorly 
understood will result poor communi- 
cations between producer and consumer 
with generally unsatisfactory relations 
final result. With good under- 
standing the tool certain 
real benefits will those who use 
this tool for 
First all, the cost sampling and 
testing can minimized for desired 
degree confidence. Secondly, basis 
values that are fair both producer 
and consumer. 

There are many other uses for statis- 
tical methods preparing materials 
specifications that were not covered 
this paper. For instance, product de- 
sign requirements can the basis for 
material well the fune- 
tional approval method described here. 

industry tools for automation, 
the uniformity materials for construc- 
tion becomes 


as a 


more necessary. 
imperative therefore, that 


number engineers use the tool 
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statistics. With good understand- 
ing this the expense incurred 
its use would certainly offset the 
resultant savings. The old methods for 
negotiating materials specifications are 
good methods. But the future improve- 
ment our standard living based 
greater productivity per man hour 
labor necessitates better methods 
specifying materials meet the manu- 
facturing needs tomorrow. 


REFERENCES 
(1) Cochran, Sampling Techniques, 
Chapter 10, John Wiley Sons, Inc., 
New York, 
duction Statistical Analysis, Chapter 
14, Book 


APPENDIX 


CALCULATION VARIANCE 
THE MEAN 


9 2 
Wo;* 


V(Y) 
where: 

specimen variability within 
sheet. 

sheet variability. 

from each sheet. 

number sheets sampled. 

sample average mean lot. 

variance the mean. 


For hard fiber sheet flexural data, 
ow? 930, 100 


Il 


(1) specimens were drawn from 
single sheet, 


(2) one specimen were drawn from 
each of five sheets, 


V(Y) 405,000 
(3) two specimens were drawn from 
each two sheets, 


The variance individual readings 
selected random from the lot 
os? = 2,025,000. 
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Release Alkalies Sands and Admixtures 


Portland Cement Mortars 


HANSEN 


test which 11}-in. mortar bars are leached with water was 
used study the ability admixtures and aggregates release alkalies 
the liquid phase hardened cement paste and also the ability ad- 


mixtures combine with alkalies mortar. 


appears that certain 


admixtures and aggregates might release alkalies sufficient quantities 
produce expansions concrete the aggregate also contains minerals which 


would react with alkalies. 


taken effort obtain data the 
release alkalies from sands and 
admjxtures the liquid phase 
hardened portland-cement paste. 
information may important 
aggregates that are capable producing 
the so-called alkali-aggregate reaction. 

The procedure followed was leach 
ionized water and analyze the extracts 
periodically for and with 
flame photometer (ASTM Method 
The prisms made 1:2.75 
mortar (in accordance with ASTM 
Method 109)? were cut into four 
approximately equal lengths the 
mold soon molded. They were 
cured the mold for the moist 
73.4 1.7 They were 
then removed from the molds, weighed, 
and the four sections each prism were 
immersed 200 de-ionized water 
polyethylene beaker. The 
top the beaker was sealed tying 
sheet polyethylene over and the 
beakers were stored the air labora- 
tory which the temperature was 
not controlled. 

The quantities alkalies contributed 
the prism the cement were 
from the weight the 
prisms removed from the mold 
the basis that the composition the 
24-hr-old specimen, with 
cement, sand, admixture, and water, was 
the same that the batch plastic 
mortar from which was melded. 
Two prisms were tested for each compo- 
sition lied. 


NOTE.—DISCUSSION THIS PAPER 
INVITED, either for publication for 
the attention of the author. Address all 
communications ASTM Headquarters, 
1916 Race St., Philadelphia 3, Pa. 

Tentative Methods Chemical Analysis 
of Portland Cement (C 114-57 T), 1958 
Book ASTM Standards, Part 

Method Test for Compressive Strength 
Hydraulic Cement Mortars (Using 2-in. 
Cube Specimens) (C 109 — 56), 1958 Book of 
ASTM Standards, Part 
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Materials 


graded Ottawa sand, sand from the 
Kaw River Kansas, and sand from the 
Old Lytle Creek, Calif., were 
this study. 

gel, powdered quartz, 
materials which have been used com- 
mercially admixtures sands 
powdered minus 100 mesh were used 
replacements for per cent cement 
alkali contents the materials were 
follows: 


Alkalies, 
W eight, q 


Name K,0 Na.O 


Low-alkali cement. 0.15 0.10 


Fly ash....... 3.44 
Calcined shale, 1.25 0.13 
Caicined Mowry shale, yo. 1.14 0.36 
Calcined Monterey Shale, 

Sree 


Kaw River sand, 


Discussion Results 


that, general, the amounts alkalies 
extracted from the duplicate prisms 
were very nearly alike for any one 
period. 

Specimens 25677 (Table were run 


controls determine the 
mate rates which the alkalies would 
released the cement minerals and 
migrate through the specimen the 
water. approximately six months, 
about per cent the alkalies had 
been extracted and, yr, about 
per cent had been extracted. 

25678 (Table were run 
determine the influence powdered 
admixture upon the rates which the 
alkalies would migrate 
specimen the water. comparison 
the data for these specimens with 
those for specimens 25677, seen 
that the admixture increased the rates 
migration. 

The quantities extracted 
from the specimens containing powdered 
quartz exceeded 100 per cent the 
available from the 
This excess may 
result from several causes. There 
possibility minor errors calculating 
the cement fraction the prism and 
the determinations the quantities 
the extracts. Also, the 
quartz flour contained 0.04 per cent 
and the Ottawa sand contained 
0.02 per cent 

Many materials are 
sidered insoluble water, but 
probably most them are either slightly 
soluble are decomposed water. 
Hence, seems likely that the alkali- 
bearing minerals any aggregate will 
release alkalies the liquid phase 
hardened cement paste when the alkali 
content the liquid phase very low. 

Silica gel, quartz flour, 
materials considered: pozzolans 
were used admixtures this study. 
The data for extractions are given 
Tables and II. The quantities 
alkalies extracted during approximately 
from mortar prisms containing these 
materials are follows: 


HANSEN, director research laboratories, Universal 


Atlas Cement Division, United States Steel Corp., received his 
Ph.D. physical chemistry from Columbia University. con- 
ducted research the constitution portland cement the 
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Alkalies 
Extracted 
Per Cent 


Lot No. Admixture Alkalies 
Cement 
K,0 Na,O 
! 
25678 quartz flour | 100 113 
25679 fly ash 125 | 217 
25701 shale, Neb. 122 113 
25702. .| fresno pumicite 169 136 
mowry 
shaie 118 119 
25704... calcined monterey 
shale 92 | 95 


One would expect silica gel (produced 
precipitation from sodium silicate 
with acid) react readily with alkalies 
produce highly siliceous product 
which would hold onto the alkalies until 
they were released the reaction 
the alkali silicate with 
droxide. This appears what 
taking place the prisms made with 
silica gel. 

None the other admixtures, except 
Monterey shale, showed tendency 
give lower rate for the extraction 
alkalies than that obtained for the 
specimens with quartz flour 
admixture. fact, they appear 
releasing alkalies liquid phase the 
cement paste. seems that these are 
the results expected the materials 
material especially reactive towards 
alkalies. Pozzolans are materials that 
react with calctum hydroxide water 
solution give cementitious products. 
seems reasonable suppose that the 
and such products would 
give the same products are obtained 
when the cement minerals react with 
water. Hence, might the 
following similar reactions: 


(1) 


+ 3Ca(OH), + — 3Ca0- 
(2) 


the material contained 
alkali, for example the 
component that reacted with 
hydroxide, the following 
which are shown unbalanced form, 
could then expected: 


XSiOe YALOsZNavO +Ca(OH). + 
+ + 


The hydrated silicates and aluminates 
formed from pozzolans should 
more effective immobilizing alkalies 
than are the hydrated silicates and 
aluminates formed the cement 
minerals. 

Certain pozzolans, such calcined 
shale, may consist two more 
One more these 
components might pozzolanic and, 


therefore, react with calcium hydroxide 
whereas one more might non- 
pozzolanic and, accordingly, inert 
calcium hydroxide. the latter 
components contained alkalies, such 
alkalies almost certainly would not 
released the liquid phase cement 
paste until the alkali content this 
phase became very low. 

The Monterey shale used lot 25704 
contained 1.39 per cent and 0.88 
per cent but there evidence 
from the extraction tests that these 
alkalies are being released. Hence, 
might concluded that 
present components. 


However, appears that least one 
component this shale tends im- 
mobilize some extent the alkalies from 
the fraction. Therefore, 
not certain that the alkalies the 
alkali-bearing component are not being 
released from and reacting with 
very reactive component. 

Sands from the Kaw River and Lytle 
Creek were tested, both sands and 
powdered admixtures, with the high- 
and low-alkali cements 
and IV). The quantities alkalies 
extracted from the prisms per cent 
the alkalies the cement fraction are 
follows: 


Lot No. 


Cement 


25807A-1. 


Low alkali 
High alkali 


Low alkali 
High alkali 
25807A-2... 
25807B-2. 


25862A.... 
25862B 
Low alkali 
High alkali 
25862C..... Low alkali 
25862D High alkali 


Admixture K.0 Na;O 
Lytle Creek sand 205 320 
Lytle Creek sand 125 157 
Kaw River sand 140 190 
Kaw River sand 109 122 
Lytle Creek sand 109 220 
Lytle Creek sand 117 
Kaw River sand 83 128 
Kaw River sand 


High Alkali Cement, Graded Ottawa Sand 


| Prism>, g 


Lot No. 25677 


58 

0.37 0.192 0.240 
0.37 0.192 0.240 


Lot No. 25678; admixture per cent powdered quartz 


‘ 0.400 0.484 
0.56 0.400 0.480 
70 84 

D 0.27 0.188 0.245 
| 0.26 0.188 0.241 


Lot No. 25679; admixture per cent fly ash 


0.58 0.392 0.492 

0.27 

0.27 

104 


Lot No. 25680; admixture per cent powdered silica gel 


0.014 0.018 


0.52 0.014 0.019 
0.24 0.008 0.016 
0.24 0.007 0.020 


3.1 7.5 


Prisms made with graded Ottawa sand, high-alkali cement and powdered admixture. 


Alkalies contributed cement. 


Average and per cent. 


Average and per cent. 
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Period 2/14/57 Date Indicated 


Cumulative from prisms and respectively. 


Cumulative extracted from prisms and respectively. 


Alkalies Extracted, g, for 


4/15/57 5/21/57 8/21/57 2/19/58 


admixture 


0.627 0.666 0.706 0.724 
0.629 0.668 0.708 0.726 
0.285 0.311 0.339 0.353 
0.283 0.310 0.336 0.350 


0.530 0.549 0.566 0.575 
0.525 0.543 0.559 0.567 
92 96 99 100 

0.274 0.287 0.298 0.302 
0.270 0.283 0.294 0.298 


0.725 
0.570 0.615 0 674 0.724 
106 116 125 

0.491 0.586 
0.435 0.491 0.513 0.586 


182 190 217 


0.022 0.026 0.032 0.038 


0.021 0.026 0.032 0.041 
4.1 5.0 6.2 7.6 


0.018 0.023 0.035 0.042 
0.022 0.027 0.035 0.047 
8.3 10.4 14.6 18.5 
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TABLE IV. 


ALKALIES EXTRACTED FROM MORTAR PRISMS.* 


Graded Ottawa Sand, Kaw River Sand 


Alkalies Extracted, g, for 


Period 4/26/57 Date Indicated 


K:0 Na,O| 5/15/57 5/28/57 


6/24/57 10/1/57 4/8/58 


Lot No. 25862A; admixture per cent powdered Kaw River sand (Low Alkali Cement) 


A 0.09 : 0.070 0.085 0.100 


0.112 
B 0.09 0.070 0.085 0.100 0.112 0.121 
D 0.06 0 061 0.075 0. O87 0 101 0.112 
102 124 144 171 190 


Lot No. 25862B; admixture per cent powdered Kaw River sand (High Alkali Cement) 


\ | 0. 58 0.432 0 
| 0.58 ars 0.440 0 
( 75 8&9 
0.27 0.216 
I 0.27 0.216 0 
I SO 96 


514 0.562 0.602 0.631 

520 0.568 0. 608 0.636 
97 104 109 

258 0.290 0.312 0.329 

258 0.290 0.312 0.329 
107 116 122 


Lot No. 25862C; no admixture (Low Alkali Cement) 


0.13 0.052 0.064 0.109 
B 0.13 0.042 0.051 0.063 0. O87 0.108 
Cc 32 39 48 67 83 
D...| 0.09 0.050 0.059 0.071 0.091 
Lot No, 25862D; admixture (High Alkali Cement) 
B 0.85 0.400 0.462 0.532 0.631 0.705 
C 47 54 63 74 &2 
0.40 0.192 0.229 0.315 0.357 
0.40 0.188 0.217 0.253 0. 304 0.346 


4 Lots Nos. 25862A and B made with graded Ottawa sand and low and high alkali cements, 


respectively. 


Lots Nos. 25862C and D made with Kaw River sand and low and high alkali cements, re- 


spectively. 
Alkalies contributed cement. 


Dand 


Both these sands, when 
powdered admixtures mortars, re- 
lease both and Na,O the liquid 
phase the cement paste. When 
used sands, they both have some 
tendency release with the Lytle 
Creek sand being worse than the Kaw 
River sand. appears that the Kaw 
sand might not release alkalies 
sufficient rate source alkali 
for alkali-aggregate reaction concrete. 
However, appears that the Lytle 
Creek sand could the 
alk such reaction. 

Hanna found large expansions 
prisms made with sand composed 
sand from Old Lytle Creek and siliceous 

The boldface parentheses re- 


fer to the list of references appended to this 
paper. 
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Cumulative from prisms and respectively. 


magnesian limestone, supplied 
Stanton reactive aggregate, and 
cements very low alkali contents. 

Stanton (2) suggested that the results 
reported Hanna may 
influenced alkalies released from the 
sand. 

The cement used prisms 25807A-2 
contained 0.15 per cent and 0.10 
per cent approximately yr, 
the amounts extracted were equivalent 
0.17 per cent and 0.22 per cent 
The equivalent the 
original cement was 0.20 per cent and 
that the alkalies extracted was 0.33 
per cent weight cement. 

This does not appear 
large increase the alkalies. However, 
the conditions this test may 
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appreciably different from those 
concrete containing reactive aggregate. 
indicated earlier, alkali-bearing 
mineral might release alkalies the 
liquid phase the hardened cement 
paste only when the concentration 
alkalies this phase reached rather 
low values. these tests, the con- 
centration the alkalies 
reduced gradually the alkalies migrate 
the extraction water. The distances 
through which they have migrate 
are extremely large, compared the 
distances between grains sand 
mortar. Hence, mortar contains 
number grains reactive ag- 
gregate, these grains may reduce the 
concentration the alkalies the liquid 
phase the hardened cement paste 
very low levels within few days. 
Under such conditions, the amounts 
alkalies released sand given 
period time may many times those 
indicated these tests. 

appears from the results this 
study that the alkali 
aggregates and admixtures should 
considered designing concrete the 
suspected containing components 
which will react with alkalies. The 
tion appears offer method 
evaluating the ability admixtures and 
aggregates release alkalies the 
liquid phase hardened cement paste 
and, also, the ability admixtures 
combine with alkalies mortar. 
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Instrument for the Measurement Pore-Size 


Distribution Mercury Penetration 


instrument for routine determination pore size spectra mercury 
intrusion described. Penetration measured direct volumetric 
readings made through transparent walls pressure chamber the 
calibrated stem penetrometer containing the within the instru- 


ment. 


Controlled stepwise pressuring obtained means hand- 


operated pressure generator, which part the self-contained hydraulic 
system the instrument, operable without auxiliary apparatus other than 
analytical balance and vacuum pump. The procedure requires about 


one half hour for determination. 


Several typical pore spectra 


variety common materials are shown. 


the 


years since was first proposed (9),! the 
measurement pore size mercury 
penetration has satisfactorily 
reliable when compared with other 
methods (5) and one instance when 
confirmed the penetration 
orifice known size While the 
need for defining the pore structure 
many technologically important ma- 
terials such filters, separators, catalyst 
recognized, the use the method 
mercury intrusion appears have been 
limited relatively few researches 
where the need magnitude the proj- 
ect would justify the effort and expense 
specialized equipment. 

Recent progress various fields 
technology has made matter 
practical importance, well scientific 
interest, know both the size and the 
volume the voids porous materials. 
Available methods for analyzing pore 
spectra have been reviewed recent 
method mercury penetration has been 
applied chiefly the range pore 
diameters, that is, below although 
generally recognized the 
method should applicable pores 
several many diameter. 
Heavy apparatus has 
withstand the high pressures, and 
volume readings generally have been 
made indirect methods. Review 
pertinent published investigations (1, 
been the cost, availability, and difficulty 
THIS PAPER 
IS INVITED, either for publication or for 
the attention the authors. Address all 
communications to ASTM Headquarters, 
1916 Race St., Philadelphia 3, Pa. 

The boldface numbers parentheses re- 


fer the list references appended this 
paper. 
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general use mercury intrusion for the 
measurement pore size. 

undertaking the present investiga- 
tion, was believed that high pressures 
several thousand pounds per square 
inch could handled safely and effi- 
ciently transparent chambers moder- 
ate weight. the other hand, was 
believed that, while such pressures would 
permit measurement diameters well 
down the submicron range, general- 
purpose instrument should also 
ble operation low pressure make 
possible the determination pore sizes 
several microns considered character- 
istic many important materials such 
filters, separators, electrodes, sintered 
metals, Finally, was hoped that 


techniques could whereby 
all porosity could identified coarse 
fine, even though its size fell outside 
the pressure range the instrument. 

this end, the prototype instrument 
shown schematically Fig. was con- 
structed. 


SHAPIRO has been designing instruments and instrument 
systems for American Instrument Co., Silver Spring 
the work this paper was done, for San Leandro, 
Calif., and for Microchemical Specialties Co., Berkeley, Calif., 


where now vice-president. 
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Fig. 


Md., where 


Diagram prototype porosimeter 
and penetrometer. 


(A) Hand serew. (B) Yoke. 
Upper closure. (D) 
tube. Calibrated capillary, 0.2 
capacity, 0.002 intervals. 
Lower closure. (@) Glass joint, 19/22 
standard taper. (H) Threaded port 
for connection with pressure sources, 
gages, and vent. 


WINSLOW received undergraduate and Ph.D. degrees 
from the University Chicago. 
research chemist with Union Carbide and Carbon Corp. Since 
that time has been consultant Cleveland, Ohio, specializ- 
ing applications porous materials. 


From 1936 1950 was 
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Description and Operation the 
Prototype Porosimeter 


The original instrument consisted 
heavy-walled glass pressure tube, 
with movable closures, and capable 
holding the required pressure. Also 
shown Fig. the calibrated pene- 
trometer, and which could placed 
within the pressure tube for observa- 
tion during stepwise pressuring. The 
threaded port, through the center 
the bottom closure was connected 
system consisting valved vent for 
relieving pressure, pressure source, and 
gages suitable capacity for measuring 
the pressure increments. 

pore analysis consisted the follow- 
ing procedure: First, sample suit- 
able size, chosen provide total con- 
tained pore volume within 
brated range the penetrometer, was 
placed within the ground glass joint, 
meter was placed filling device con- 
nected with vacuum system and 
means introducing mercury. After 
pumping off air, quantity mer- 
cury slightly more than enough fill 
the penetrometer was 
immerse the tip the penetrometer 
pool mercury the bottom 
the filling device. 
atmospheric pressure then 
penetrometer fill, the 
sample without exposure air. 

The filled penetrometer then was re- 
moved from the filling device and placed 
the instrument shown Fig. 
Pressure was admitted 
manner about 600 psi, the smaller 
pores being filled progressively incre- 
ments pressure were applied. 
each selected pressure level shown 
Table the mercury level was read 
the calibrated stem the penetrometer, 
and the volume pores given size 
interval thus was directly determined 
the difference reading the pene- 
trometer before and after application 
the appropriate 
corrections for distortion were re- 
quired since the penetrometer was sub- 
jected internally and externaily the 
same pressure. The entire procedure 
required about twenty minutes. 

the point where the filled pene- 
trometer placed the porosimeter, the 
occupies the total volume the 
penetrometer except for the displace- 
ment the sample. The actual dis- 
placement less than the apparent 
volume the sample any pore 
volume that may penetrated the 
mercury under the applied pressure 
the time the total mercury the 
penetrometer determined. the 


2 1958 Book of ASTM Standards, Part 5. 
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DIAM- 
ETER CORRELATION. 
Diameter 
Minimum Pores Penetrated 


Pressure, by Mercury for Three 
psig Wetting Angles, 

130° 140° 150° 

3.1 10.0 11.9 13.5 
30.2 4.0 | 4.8 5.4 
75.5 2.0 2.7 
347.1 0.5 0.60 0.67 
437.7 0.4 0.48 0.54 


procedure described, pores diam- 
eter greater are filled under the 
applied pressure psi (15 
pheric plus psi mercury head the 
calibrated stem) the time the pene- 
trometer placed the instrument. 

use this relationship, pores 
which may present outside the 
range the instrument, this case 
0.3 can identified greater than 
smaller than 0.3 the addition 
one more operation the procedure. 
the penetrometer, which designed 
for manipulation analytical 
balance weighed after filling, the con- 
tained weight mercury, 
volume, can obtained subtracting 
the weight the empty penetrom- 
eter and the sample. Subtraction 
the contained volume mercury from 
the volume contained the absence 
sample, determined calibration the 
penetrometer, gives the actual displace- 
ment the sample. amount 
which the displacement less than the 
apparent volume the sample the 
volume pores greater than diam- 
eter. 

Additionally, the total pore volume 
the sample known, from real 
and apparent densities, the volume 
pores smaller than 0.3 can calculated 
obtaining the summation the 
volume greater than 10.0 computed 
above, and all increments penetration 
read directly over the range 
0.3 This summation, the volume 
pores greater than 0.3 diameter, 
subtracted from the total pore volume 
the sample, gives the volume pores 
smaller than 0.3 

For use the calculations described, 
apparent density preferably deter- 
mined through accurate measurement 
the dimensions sample regular 
geometric shape. regular shapes are 
not available, impregnation 
cedure, similar method 20-46,? will 
give sufficient accuracy the porosity 
finer than about diameter; organic 
solvents, such toluene hexane, can 
used the material unstable toward 
water and other polar 
ular samples with coarse porosity must 
sealed, with thermosetting resin, 
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wax low melting thermoplastic. then 
subjected displacement methods. 


Calculations and Theory 


The theoretical basis for the mercury 
penetration method negative capillar- 
ity. any system consisting 
porous solid and nonwetting liquid 
there repulsion the liquid from 
the surface the solid. Pressure there- 
fore required cause the liquid 
enter any pore, and the pressure re- 
quired greater the pores become 
smaller. For detailed discussion the 
theory and derivation the equation 
correlating pressure and pore size, refer- 
ence made other publications (8, 2). 

The applicable equation holds that: 


where: 
surface tension liquid, 
wetting angle, 


diameter smallest pore filled 
pressure 


For purposes this investigation, 473 
dynes per cm. was used the value 
and was considered 130 deg. 
Both values were assumed remain con- 
stant over the entire range pressure. 
The small compressibility mercury 
negligible over this range and could 
ignored much higher pressures unless 
extreme accuracy were sought unless 
materials very low total porosity 
were studied. 

Using the indicated values and 
together with suitable conversion fac- 
tors, the pressure-pore size correlation 
Table was The pres- 
sures were selected arbitrarily provide 
suitable scanning the range 
0.3 Obviously, other points could 
used desired, additional points 
could introduced give further res- 
olution any part the spectrum. 


Results Tests 


Pore spectra twelve miscellaneous 
materials, obtained with the instru- 
ment and procedure described above, 
are presented bar graphs Fig. 
bars representing intervals within the 
range the instrument, bars showing 
the pore volume above and below the 
measurement. Total pore 
volume represented major bar 
the left the charts. 

The materials were selected pro- 
vide variety rather than for their specific 
technological importance. general, 
the spectra Fig. are accordance 
with what can known surmised 
from the properties, uses, and manu- 
facture the various materials. Thus, 
Fig. 2(a), materials high sur- 
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face area are characterized large 
pore volume below 0.3 diameter, 
and the same time much coarser 
structure probably necessary for high 
alumina the coarse structure probably 
characteristic the specific pelleting 
process used, and very similar struc- 
ture, with fine pores, present slip- 
cast plate the ordinary 
type. Fig. are the structures 
two miscellaneous aluminum oxide 
filters marketed filter 
thimbles; the very uniform pore size, 
desirable characteristic filter 
tures obtainable conjunction with 
sufficient pore volume, very char- 
acteristic ordinary plaster Paris. 
The spectra Fig. 2(c) illustrate the 
very high porosity, and ery wide spread 
pore size, typical fire brick; 
fine grained clay products such struc- 
tural brick and flower pot have much 
more uniform pore size lower 
porosity. The graphs Fig. 2(d) show 
that hardwood can differ from soft- 
wood not only pore volume and 
density, but also the size pores 
present; major changes 
involving both coarse, and fine pores, 
can effected the processing wood 
into products such 
board. 


Reference Standard 


estimating errors resulting 
mercury porosimetry de- 
pends, obtain reference standards 
several ranges pore size. the possi- 
ble methods obtaining these, machin- 
ing operations are practical only 
range pore size considerably greater 
than any which has been covered hereto- 
tension the method into the range 
where machining has 
proved successful. 

standard was prepared from block 
nickel 0.948 long 0.838 
wide 0.588 thick. With drill 
508 diameter (No. 76, stand- 
ard), the block was drilled times 
through its thickness. The pores thus 
produced varied from the diameter the 
drill and from true cylindrical shape 
only within the limits accuracy and 
perfection the drilling. The block 
after drilling could considered 
porous body, with pore volume and pore 
size characteristics, and subject pore 
spectrum analysis any applicable 
method. 

The actual pore diameter was approxi- 
mated two ways: First, the mouths 
the pores were measured under 
microscope. the side 
the block they varied from 511 618 
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Activated Alumina, peletted 


Cloy Plote 


(b) Norton Alundum Filter Thimble, fine 


Norton Alundum Filter Thimble , medium 


Plaster of Poris 


(c) Johns-Monsville Fire Brick 
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Common Soft Brick 


Common Flower Pot 


(d) Soft White Pine 


Hard Mople 


Mosonite 


Tota! >10 10-4 4-2 2-08 08-05 05-0404-03 <03 
Pore Diameter yu 


Fig. 2.—Pore spectra materials, with high surface area. 
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diameter, with average 534 
the “drill-out” side they varied from 
509 753 with average 545 
From both sides the pores appeared 
except for shallow skin frac- 
tures caused the drill emerged 
from the metal. 

second approximation the true 
pore diameter was obtained from the 
weight and external dimensions the 
drilled block and the real density 
nickel. assumed that the length 
each pore was 0.588 (thickness 
the block), the calculated pore diameter 
561 probably more acceptable 
value for purposes this investigation 
than the 540 diameter determined 
microscopy. can concluded safely 
from the two values that the average 
diameter the pores could not have 
differed from 550 any amount which 
would significant within the limits 
resolution attempted 
the pore spectrum mercury penetra- 
tion. 

Table shows that the 
analysis pores 550 requires ma- 
nipulation pressures far below those 
possible the procedure described 
earlier section this paper. 
effect stepwise pressuring these low 
pressures, the penetrometer Fig. was 
used independent instrument, out- 
side the pressure the 
porosimeter. For this purpese two 
modifications were required: First, the 
tip the calibrated stem the pene- 
trometer was connected directly with the 
vacuum system, which 
tionally equipped with manometer and 
vent cock for admission of air. Second, 
the bottom the penetrometer, that is, 
the ground glass joint was connected 
through stopcock microburette 
from which controlled and measured 
mitted the penetrometer. first 
introducing the sample 
described, then evacuating the pene- 
trometer, mercury was added immerse 
the sample and additionally the 
penetrometer until the 
coincided with the bottom calibration 
mark the stem. this point the 
head mercury was the minimum 
obtainable, 9.5 from the 
midpoint the sample floated 
the mercury. Thereafter, desired pres- 
sure increments were obtained ad- 
mitting from the microburette 
build mercury head the stem 
were required beyond the limit head 
obtainable the stem, they were 
tained admitting air the 
system until the sum the air pressure 
and the head the stem gave the de- 
sired pressure, 


Two analyses the nickel reference 


(TP 52) 


TABLE SPECTRUM ANALYSES DRILLED NICKEL STANDARD. 


Pressure-Pore Size 
Correlation 


Diameter 
of Minimum 
Pores Filled, u 


Pressure, 


Pressure, 
mm Hg 


mm Hg 


9.4 1000 9.0 
11.0 850 11.0 
13.4 700 13.0 
15.6 600 16.0 
18.7 500 18.5 
23.4 100 23.0 
46.8 200 46.0 
624.1 15 624.0 


standard are given Table along 
with the pressure-pore size correlation, 
show the reproducibility results. 
Several other determinations 
tween these extremes. Reproducibility 
the higher pressures used for the 
spectra Fig. was much better than 
that the low pressure range Table 

volumes and densities can determined 
from the displacement mercury the 
sample, has been discussed pre- 
vious section this paper. These 
structural characteristics, determined 
from displacement for the nickel stand- 
ard and expressed terms densities 
and volumes, are compared Table 
with corresponding values calculated 
from weights and dimensions the 
standard. 

Fig. one the spectra Table 


0.08 


0.06 


0.04 


Pore Volume ,cucm per cucm 


0.02 

| 

Total 

to to 
850 


Pore Spectrum Mercury Penetration 


Penetration, Pressure, Penetration, 
eu cm mm Hg cu cia 
: | 10.0 
0.005 11.0 0.011 
0.006 13.0 0.019 
0.031 15.5 0.031 
0.036 19.0 0.020 
0.010 23.0 0.005 
0.009 47.0 0.006 


0.007 625.0 0.905 


TABLE 
TERISTICS DRILLED NICKEL 
STANDARD. 


Calculated 


Volumes, cu cm: 


Apparent. 0.554 0.551 


Densities, g per 

Real...... 8.90' 8. 88¢ 


* Average of two determinations of Table 

from weight and apparent 
volume sample and real density nickel. 

long with diameter 540 determined 
microscopic measurements, 

sample at the minimum pressure. 

pressure. 

Apparent volume minus pore volume. 

From rea! volume and weight. 

Recorded value. 


700 600 500 400 200 
to to to to to 
600 $00 400 200 iS 


Pore 


Fig. spectrum drilled nickel reference standard. 


Broken lines represent the structure known from measurements other than mercury penetration. 
Solid bars show the spectrum determined mercury penetration. 
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Fig. mercury-intrusion porosimeter. 


those Fig. The broken line repre- 
sents the facts known about the porosity 
the standard from calculations based 
measurements other than mercury 
penetration, namely, that the total pore 
volume 0.108 and that all 
this porosity lies the range 600 
500 diameter. Solid bars show the 
spectrum determined mercury pene- 
tration, the determined porosity 
being the summation the smaller 
bars. 


The determined spectrum differs from 
the known that spread over 
relatively wider range size. 
Most this apparent spread 
sary consequence the fact that not all 
parts the nickel block were subject 
the same pressure during the determina- 
tion, and the differences pressure were 
significant relation the increments 
the first part the pressuring range. 
will recalled that the standard 
floated with the pores vertical posi- 
tion, and that pressures were measured 


from the midpoint the block. Thus, 
when the pressure was set 9.5 
the start determination, the pres- 
sure the bottom ends the pores 
actually was 12.5 mm, sufficient pene- 
trate pores between 850 and 700 Pressure 
diameter shown the correlation Generator 


Table Not more than 
penetration occurred this point, 
may seen the close approxi- 
mation the total volumes Fig. 


the apparent volumes Table III. Fig. 
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This almost negligible penetration may 
have been due part the drill break- 
through fractures previously noted. 

Similarly, when the pressure wes ad- 
justed 15.6 mm, where the first major 
penetration occurred, the pressure 
the bottom was 18.6 mm., sufficient, 
within the accuracy pressure measure- 
ment, fill pores 500 diameter. 
Furthermore, point 1.6 from 
the bottom the block the pressure was 
17.0mm, which the calculated 
requirement fill pores 550 
diameter. The penetration 0.031 
shown for the 700 600 range is, 
therefore, almost exactly the theoretical 
expectation. However, pressure the 
upper half the block was less than 15.6 
mm, being only 12.6 the top. 
Thus, porosity the upper 
mained largely unfilled, and penetration 
this volume during pres- 
suring higher levels accounts for 
most the apparent spreading the 
spectrum into the range diameters 
less than 500 


Self-Contained Hydraulic Instrument 


For many routine determinations 
pore structure, instrument desirably 
should capable measuring diam- 
eters well below the 0.3 limit the 
prototype instrument described fore- 
going sections and also should provide 


Pressure Vessel 
Bleeder 


Vacuum 
Pump and 
Gage 
Cut Off 
- 
Penetrometer 
Stem 
Section 
Cop 
Pressure 
0-300 Psi Vessel 
Gage 
Cut-Off 
Tee 
Fitting 


Pressure 
Cut-Off 


Hydraulic Fluid 
Val 
Fluid 


Reservoir 


Rupture Disk 


3300 Psi 


Schematic piping diagram uydraulic instrument. 


at 
4 


measurements the range above 
where the total structure many 
filters, battery separators, and other 
materials are found. obtain 
desired extension range both 
tions, avoid the hazard inherent 
using gas system, and provide fea- 
tures convenience lacking the proto- 
type, the hydraulic instrument shown 
Fig. was developed (10). 

Basically, both the design and method 
operation are similar those the 
prototype instrument. The simple glass 
pressure tube with 
armored tube the boiler-level type 
mounted on a pressure vessel which can 
closed without use wrenches. 
Within these pressure 
penetrometer essentially like that 
shown in Fig. 

Hydraulic fluid, desirably ethyl 
alcohol, supplied from level- 
ing bottle connected shown the 
piping diagram Fig. that the 
entire system can filled emptied 
about two minutes. The system in- 
cludes 
pressure generator. This device elim- 
inates the need for auxiliary pump gas 
cylinder, and its high leverage provides 
very precise control pressure with 
minimum effort. 

added feature the hydraulic in- 
strument means operating sub- 
atmospheric pressure. This consists 
third gage that will indicate pressures 


from full vacuum atmospheric, 
specially designed filling device, and 
angle indicator behind the filling device. 
Mercury can drained away from the 
tip penetrometer while still 
the inverted position, and the filling 
device can rotated front the in- 
dicator any desired angle. proper 
manipulation, 
low atmospheric can obtained, con- 
sisting the sum difference air 
pressure admitted effect filling the 
penetrometer and mercury head within 
the penetrometer. Thus the upper 
limit the determination 
extended 100 diameter. Between 
100 and the upper limit the 
prototype instrument, found the im- 
portant structure many materials, 
including paper and other fibrous sheets, 
electrodes and diaphragms, coarse filters, 

Results which may normally ex- 
pected from the hydraulic instrument 
described are illustrated for three ma- 
terials Fig. the form curves 
showing volume penetration the 
sample versus pore size. This repre- 
the bar graphs Figs. and when, 
routine use for control purposes, 
sufficient background information 
available assure that the important 
structure included the range deter- 
mined. 


Sample Weight 
(Duplicate Determination 


Sample Weight 


0.02 


Total 


Determination) 


100 806040 


Weight 
(Duplicate Determination) 


Pore 


Fig. spectra obtained with hydraulic porosimeter. 
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Duplicate determinations were made 
with each material Fig. The 
samples sintered glass were cut from 
opposite sides single filter disk. 
Two similar, but separately fabricated, 
iron pieces were used. Samples felt 
were pieces cut from adjacent locations 
the original material. The duplicate 
determinations are shown each graph 
different symbolism, and reproduci- 
bility indicated basing single 
curve the two sets data. 
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ufacture certain building materials 
such mortars, sand-lime bricks and 


lightweight calcium hydrate, 
the conditions manufacture are kept 
under strict control, is, frequently 
necessary determine check the 
amount calcium oxide calcium 
hydroxide that being incorporated 
them. 

Several methods have been devised 
measure quantitatively the propor- 
terials, but these only few have come 
into general use. Bakewell and Bessey 
cedures: (1) the glycerol extraction 
method, with modifications; (2) extrac- 
tion undersaturated lime solution; 
(3) calorimetry; and (4) sucrose extrac- 
tion the testing nonhydraulic 
limes. term sucrose ex- 
traction refers the extraction free 
calcium oxide per cent sucrose 
solution.) 

A procedure based on sucrose extrac- 
tion (2) was adopted the American 
Society for Testing Materials 1944 
for determining ‘‘the 
drated limes.? This index defined 
“those constituents which enter into 
the reaction under conditions the 
specified The procedure re- 
quires direct titration sucrose ex- 
tract with strong acid 
phthalein end and-Gee 
(3) indicated that methods such this 
may give results which include calcium 
oxide from and 
aluminates. The apparent content 
available lime thus obtained may include 
also small amount magnesium oxide 
the sucrose extraction 
method for determining hydrox- 
ide limes (4) eliminates the effect 
decomposition silicates and alum- 
inates filtering the extract before 
titrated with acid. 


NOTE—DISCUSSION THIS PAPER 
IS INVITED, either for publication or for 
the attention of the authors. Address all com- 
munications ASTM Headquarters, 1916 
Race St., Philadelphia Pa. 

The boldface numbers parentheses 
refer the list references appended this 
paper. 
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These particulars led some doubt 
the accuracy the sucrose extrac- 
tion method, and was decided check 
the method for reliability and modify 
it, necessary, obtain satisfactory 
results. 


Experimental Details and Results 

The available calcium oxide sam- 
ple hydrated lime was determined 
total analysis and analysis 
aqueous extract the 
yses were then made the sucrose ex- 
traction method, using several varia- 
tions procedure. These included var- 
iations the period shaking, the size 
sample taken, the temperature the 
extract, and the proportion mag- 
nesium oxide hydroxide the 
material. The work was carried out 
several stages, and the conclusions de- 
rived from results obtained each step 
were incorporated work carried out 
the next stage. Finally, the results ob- 
tained were compared with those deter- 
mined the analyses. 

Freshly prepared hydrated lime was 
obtained from Lilydale, Victoria, and 
stored sealed containers minimize 
the effect atmospheric carbonation. 
was dried constant weight 120 
atmosphere free from carbon 
dioxide and passed through 
British Standard mesh sieve before being 
used. hydrated lime with different 
content magnesium oxide 
pared first mixing calcite with dolo- 
mite (both passing No. 100 British 
Standard mesh sieve) rotating 
cylinder for min. The material thus 
contained predetermined amount 
magnesium oxide natural combination 
with some oxide and was not 
simply mixture these components. 
The mixture was then calcined 


Taylor 
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Research, Commonwealth Scientific and 

Industrial Research Organization, Highett, 
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five years studying the properties 
lightweight calcium silicate hydrate for 

building purposes. 


The Sucrose Extraction Method Determining 
Available Calcium Oxide Hydrated Lime 


platinum dishes 950 for hr, auto- 
claved saturated steam 200 for 
hr, and finally dried and stored 
sealed containers. 

The content available calcium oxide 
samples was determined the follow- 
ing ways: 

(a) Total analysis ASTM Methods 
25,? 

(b) Analysis aqueous 

(c) Sucrose extraction method (4) 
with modifications,. and 

tetraacetate 
(EDTA) procedure (5) prepared ex- 
tracts. 

(a) The analysis was made accord- 
ance with sections 12, 14, 15, and 
and gas-volumetric 
method for determining carbon dioxide. 
The available oxide was cal- 
total amount oxide and that 
combined with carbon dioxide and sulfur 
trioxide the sample. 
from four samples 
Table 

HYDRATED LIME, PER CENT. 


SiOe (in- 

solubles) 3.48 3.13 3.35 3 73 
0.76 0.91 0.84 
Total 68.26 68.78 69.05 
COs. 1.85 1.85 1.37 1.37 
0.28 0.28 0.28 0.28 
Loss on ig- 

nition 22.07 | 22.00 | 22.35 | 22.40 
CaO, in 

CaSOx,... 0.20 0.20 0.20 0.20 
CaO, in | 

CaCQ;. . 2.36 2.36 1.75 1.75 


Available 
CaO 


includes iron and aluminum oxides. 


& 
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TABLE 


AVAILABLE CALCIUM OXIDE 


INDICES (COMPARATIVE 


RESULTS). 


Method of Determination Sample A Sample B Sample C Sample D = Average 


Total analysis (Table I) 100.0 
Aqueous extract 98.9 
Suerose extract 100.5 


and magnesium hydroxides was 
prepared shaking 0.1 from each 
the four samples referred 
950 distilled water for min. 
Shaking was done reciprocating 
apparatus having amplitude 
in. and operating frequency 380 
After filtration the solution was 
acidified with few concentrated 
acid prevent carbona- 
tion the extract the atmosphere. 
The filtrate, which included washings 
from the container, was brought 
with distilled water and the calcium 
oxide determined the volumetric 
method, section ASTM Method 
The results are given Table 
oxide obtained aqueous 
tract are few per cent lower 
than those obtained total analysis. 
This effect may due portion 
the calcium oxide being insoluble 
form and partial carbonation the 
samples during their preparation. 

(c) the sucrose ex- 
traction method included the following 
items: 

(1) Different shaking periods, 10, 
15, and min for samples weighing 
1.3, 1.6, and 1.9 

(2) Samples different weights, 0.2, 
0.5, 1.0, 1.3, 1.6, and 1.9 shaken for 
min, and 

(3) Titration extracts and 
at boiling point. 

(1) Each sample 
was mixed with 2.0 ethyl 
(to prevent formation lumps) and 
100.0 mil of 10 per cent sucrose solution 
Shaking was done mechan- 
ically for the periods stated 
above and the resulting solution was 
After rejecting the first collected, 
50.0-ml sample each filtrate was 
titrated with hydrochloric acid 
the methyl orange end 
approximate content available oxide 
each sample was then calculated, and 
satisfactory period for shaking was 
decided upon and used subsequent 
tests. most the samples analyzed, 
shaking period min was found 
sufficient bring the available 
calcium oxide into 
tension the period min made 
significant alteration the results. 
period min was adopted there- 
fore ensure full extraction above 


100.6 99.5 99.6 100.0 


100.0 100.0 100.0 100.0 
99.2 97.2 96.9 98.1 


component the sucrose solution. 

(2) This investigation 
out manner similar (/), but with 
the particulars indicated, and the re- 
that the size sample has significant 
effect upon the percentage available 
decreasing rapidly the weight 
sample 100 per cent sucrose 
solution exceeded 0.6 

(3) weighing 0.6 were 
analyzed (3) (/), with 15-min 
shaking period. Two lots each solu- 
tion were titrated and boiling 
point, while third was titrated 
and retitrated boiling point. 
results obtained under the first two con- 
ditions were approximately the same, 
whereas those obtained under the third 
condition were sensibly different, 
solutions were stored in closed vessels 
for week, and normal hydro- 
acid added each. They 
were then boiled for min and back 
titrated with normal sodium hydroxide 
vealed that hydrolysis the 
calcium sucrate had taken place and the 
original titers were indicative the 
timum results thus obtained 
titration boiling point are shown 
Table comparative basis with 
heating the neutralized sucrose extracts 
increase the the cal- 
from Table that retitration ex- 
tracts boiling point results 
approximately 0.5 per cent higher than 
when titration done the cold solu- 
tions. 

(d) The sucrose extracts hydrated 
limes with different contents mag- 
nesium oxide were prepared and titrated 
with normal acid and with 
standardized solution. Two 
samples were taken lime from Lily- 
dale, Victoria, containing approximately 
per cent magnesium oxide, and two 
were prepared from calcite and dolomite 
per cent magnesium oxide. 

The sucrose extraction method was 
carried out with samples, shaking 
time min, and retitration boiling 
point. The average content calcium 
oxide obtained from these samples 
shown Table IV. The EDTA 


method was carried out the same 
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Calcium Oxide Extracted, per cent 


62 L J 
0.50 100 1.50 2.00 
Weight Sample mi,g 


extraction calcium oxide. 


Period shaking min; result calculated 
from titration with cold hydrochloric acid. 


samples follows. 

(1) For 20-ml por- 
tion per cent sucrose extract was 
trated hydrochloric acid 
carbonation) and distilled 
quots this extract containing approxi- 
mately 0.2 milliequivalent calcium 
were diluted each aliquot 
per cent sucrose solution were 
added and the value adjusted (by 
means per cent sodium hydroxide) 
the solutions thus prepared, 
murexide indicator were added 
before titration with 0.03 standard- 
ized solution disodium dihydrogen 
ethylenediamine tetraacetate (EDTA). 
The content oxide each 
extract was then 
titration result. 

(2) For magnesium further 
aliquots the acidified extract, diluted 
ml, ammonium hydroxide and 
ammonium chloride buffer solution was 
freshly prepared eriochrome black, 
indicator was added and the solu- 
tion was titrated with the EDTA solu- 
and magnesium oxides were 
then calculated and the content 
magnesium oxide subsequently deter- 
mined, using the calcium oxide equiv- 


CALCIUM 
OXIDE SAMPLES (TITRATION 


DIFFERENT TEMPERATURES). 
Retitra- 
Titration tion In- 
Sample at 21 C, Boiling crease, 
Per Cent Point, Per Cent 


Per Cent 


65.45 0.52 
B 66.15 66.71 0.56 
€ 66.05 66.50 0.45 
D 66. 33 


66.83 0.50 
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TABLE IV.—ANALYSIS SUCROSE EXTRACTS. 


Magnesium Oxide 
in Raw Material, 
Per Cent Weight 


alent from the above titration for the 
purpose. Average results obtained are 
these data that magnesum oxide 
hydrated lime soluble only small 
extent (less than per cent) sucrose 
content from per cent produces 
very little increase the quantity ex- 
tracted. Comparative results 
two methods used (titrations with 
EDTA and with hydrochloric acid) show 
that over per cent the 
oxide dissolved the sucrose solution 
available for reaction with hydrochloric 
acid (Table IV), the remainder 
possibly held stable complex. 

The content available calcium oxide 


Calcium Oxide 


Hydrochloric Acid 
Titration, Per Cent 


Oxide 
EDTA 
EDTA 
Titration, Per Cent Titration, Per Cent 


41 0.38 
18 0 


lime when 
determined the sucrose extraction 
method not likely higher than 
the actual amount, even when 
nesium oxide present the extent 
per cent weight. results for 
available calcium oxide were obtained 
much more readily acid titration than 
the EDTA procedure the ex- 
tract. 


Conclusions 


The investigation has 
the sucrose extraction method for deter- 
mining free oxide hydrated 
limes gives satisfactory results frac- 
tion the time taken total anal- 
ysis. Accuracy results not affected 


the amount magnesium oxide 
present, but affected the size 
the sample. Optimum conditions for 
accurate results are sample not ex- 
ceeding 0.6 shaken for min 
tion titrated and retitrated 
boiling point ensure complete hydrol- 
ysis the sucrate. 
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Discussion Paper Checking Device for Strain-Gage 


ing device reported Professor Mills 
has two distinct disadvantages; 

(1) requires separate strain gage 

circuit for calibration. 

(2) does not permit calibration 
made during the course 
test. 

The commonly used calibration sys- 
tem for strain gage circuits employs 
resistor which 
known change resistance when 
switched into the circuit. The strain 
equivalent this change resistance 
from the resistance value 
the strain gage, the calibrating resis- 
tor, and the gage factor. The calibrat- 
ing resistor and switch may 
manently built into the strain gage in- 
dicator recorder circuit. This system 
does not require separate strain gage 


causes a 


Mills, Jr., Checking Device 
for Strain-Gage Indicators,’” ASTM Butie- 
No. 232, Sept., 1958, (TP 210). 

2 Associate Professor of Mechanical En- 
gineering, California Institute of Technology, 
Division Engineering, Pasadena, Calif. 

Thermal Research and Field Dur- 
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ways Experiment Station, Jackson Miss. 
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circuit for calibration and permits 
bration made during the course 
a test. 

When check strain indicator 
desired and external strain gage cir- 
cuit not available, reasonably well 
matched resistors with resistance ap- 
proximately equal that strain 
gage may connected the indicator 
place the external strain gage cir- 
cult. 


Mr. Ernest McCoy, 
checker of the wooden type described in 
the paper was made this laboratory. 
Type strain gages were used and the 
beam was cut from blued steel tape, 
0.020 in. thick, the type used band- 
ing machines. gage factor 2.03 
the indication 600 microinches. 

The SR-4 work this laboratory 
intermittent and quite varied. 
have bridge checker the stepped 
electrical resistance type mentioned 
Mr. Mills the last paragraph his 
paper and another highly accurate 
checker that used check special 
indicator that part calibrated 
load-cell kit. Neither these devices 
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suitable for the rapid check that may 
made with the checker Mr. 
Mills. the other hand, Mr. Mills’ 
checker does not appear suitable 
for zero shift checking, nor 
such claim made for the device the 
referenced paper. 

The checker made this laboratory 
operates entirely satisfactorily, 
lieved have adequate stability, and 
certainly was not difficult expensive 
make. felt that the author has de- 
scribed device for which there real 
and widespread need. 

Mr. Jr. (Author’s 
Closure).—Mr. Vreeland’s comments are 
appreciated. sort calibrating re- 
sistor which refers has been used 
the author. However, developing 
the beam-type checking ‘device, the au- 
thor intended that versatile and in- 
expensive, recognizing thereby the ne- 
cessity sacrificing some advantagesof 
single-purpose device such calibrat- 
ing resistor. noted that the 
beam-type checking device provides 
dynamic check strain-recorders, 
well check strain-gage indi- 


= Fes 
Av. 66.97 Av. 67.29 Av. 0.52 
Av. 65.12 65.26 0.59 


Method for Determining the Wet Adherence 
Supported Films Various Bases 


ARTHUR DIAMOND 


NEW method de- 


for determining the wet ad- 
herence supported films various 
provides simple and precise 
means for measuring the wet adherence, 


bases. 


abrasion-resistance, various coat- 
ings. The method employs pebble 
mill charged with specified amount 
pebbles and fine quartz abrasive 
liquid The liquid this 
investigation was water. number 
exposed film paper specimens are 
placed the mill and abraded for sev- 
eral minutes. The specimens are then 
determine photometrically the per cent 
emulsion area removed. This quan- 
tity, termed the “coefficient abra- 
measure the wet abrasion- 
resistance the sample. Major ad- 
vantages the test are that it: (1) 
provides numerical rating based upon 
physical measurement; (2) permits 
the sensitivity varied altering 
one more the mill conditions, such 
milling time, liquid 
amount abrasive; and (3) can per- 
formed with simple, durable, and rela- 
tively inexpensive equipment. 

Almost all the industrial test meth- 
ods present use can determine ac- 
ceptable unacceptable wet adher- 
ence, and for this reason seem meet 
the requirements for application pro- 
duction control. They vary consider- 
ably from those that require complicated 
mechanical devices those that can 
performed with more than finger- 
nail razor blade and good judgment. 
But, more experience gained the 
use quality-control techniques, be- 
comes increasingly apparent that instru- 
ments which label product 
able” are not enough. 


THIS PAPER 
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4 Method of Test for Mar Resistance of 
Plastics, (D 673-44), Ibid., Part 9. 

Test for Resistance 
Abrasion of Plastic Materials (D 1242-56), 
Part 


More and more precision sought 
that small differences can detected. 
With this more sensitive equipment, 
heading off trends before they lead pro- 
duction operations into serious trouble. 
believed that the test described 
here can provide 
sensitized film and paper products with 
more sensitive method for measuring 
wet adherence. addition, pos- 
sible that this new method will find ap- 
plications related fields. The phe- 
nomenon adherence critical factor 
operations. 
technologists are also concerned with 
the adherence pigmented films 
variety bases. Generally speaking, 
potential application for this method 
exists any field where measurement 
the adherence coating layer 
important. 


The results contained this report 


represent initial work this new test, 
Photographic paper was 
chosen the test material with which 
the mill variables were investigated. 
The method has been successfully em- 
ployed with photographic film samples 
well. 


Definition Adherence 


The following definition wet abra- 
sion-resistance, adherence, 
drawn from the work Bobalek (1),! 
forms the basis upon which this method 
was developed. discussing the ap- 
plication paint films metal sur- 
faces, Bobalek makes important 
distinction between adhesion 
herence: 

“To most scientists, the former sig- 
nifies the forces either physical- 
chemisorption which attract and hold 
the paint film intimate contact with 
the metal... the limited sense the 
above definition, adhesion only one 
the factors that influences the ease with 
which film can stripped from the 


metal. Brittle films, for example, are 
easy scratch away even though their 
adhesion may great, while rubbery 
films are more difficult strip 
even though their adhesion may 
better, even worse, than that the 
brittle film. This composite prop- 
erties involving adhesion together with 
other physical characteristics the 
body the film determines the ease 
difficulty mechanically separating 
paint from surface. Therefore, 
this complex properties and not 
hesion alone that 
jectively when paint peeled with 
fingernail knife. This 
quantity, which easy measure. 
important part the adherence com- 
posite 

Not only the measurement the 
strength the interfacial bond unat- 
tainable present methods, but 
many practical applications, knowl- 
edge bond strength alone not suf- 
ficient. Particularly the 
emulsion abrasion-resistance, prob- 
able that cohesive film strength also 
plays important role. 

consider that adherence merely 
function the adhesive bond existing 
the interface and the cohesive 
strength the coating film, but this 
approach does clarify the abrasive 
mechanism upon which the present test 
based. 


Mechanism Abrasion 


Many the previous test methods 
rely upon some manner 
cutting the film tested, 
and then abrading the severed layer. Al- 
though the intent divide the layer 
into sections zones for abra- 
sion, and thus reduce the effect co- 
hesion, three major 
sult: First, the cutting tool itself rep- 
resents source variability that 


ARTHUR DIAMOND, chemical engineer, Research Lab- 
oratories, Eastman Kodak Company, his M.S. degree 
from the University Rochester 1958. Since joining the 
Kodak organization 1955 been concerned with the 
development new sensitized paper and recently, film prod- 
ucts. The recurrent problem obtaining good wet adherence 
led him the development the present test method. 
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both its sharpness and its depth cut 
Second, the number discrete areas 
formed limited. And finally, the 
methods for obtaining uniform abra- 
sive action have thus far been either 
extremely cumbersome perform, 
have provided low order reproduci- 
bility. 

the proposed test, the abrasive 
material performs the same function 
scribing tool. However, capable 
dividing the specimen surface into 
large number discrete areas. The 
pebbles abrade these areas with high 
the representative set specimens 
shown Fig. The four vertical 
columns are four sets like specimens 
whose adherence increases from bottom 
top. 

The importance the abrasive 
reducing the tendency film stripping 
proceed the basis its cohesive 
strength alone illustrated Fig. 
The set specimens shown here were 
put through the pebble-mill test with- 
out the use any abrasive. 

The uniform abrading action pro- 
vided the pebbles which roll, slide, 
and impinge upon the specimen surface 
(Fig. liquid medium and the 
high agitation the heighten 
the uniformity the wearing action and 
place the reproducibility the test 

Replicates high level. 
the preliminary experimental work, 
Fig. 1.—Representative set photographic paper specimens showing increasing adherence was found that the sensitivity the 
from bottom top row. Replicate specimens are shown each horizontal row. test 


Adherence 


depended upon 
choice mill operating conditions. 
Development standard test, there- 
fore, involved the determination 
optimum conditions for given 
specimen type. 

Among the variables considered were: 
(1) quantity abrasive, (2) milling 
time, (3) number specimens, (4) 
number pebbles, (5) 
liquid, (6) type abrasive, (7) mill 
speed, (8) type pebbles, (9) composi- 
tion mill liner, (10) mill size, (11) 


Adherence 


Wet 


Replicates 


Fig. 2.—Specimens abraded pebble mill using only pebble and water charge. Ab- Fig. diagram pebble 
sence the fine abrasive eliminates scribing and destroys test reproducibility. mill illustrating grinding action. 
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pebble size, and (12) nature suspend- 
ing liquid. 

view the limitations placed upon 
this investigation, virtue the 
amount time and equipment avail- 
able, factors (8) through (12) were fixed 
arbitrarily. The speed existing 
mill was found satisfactory for 
reasons explained and the type 
abrasive was selected preliminary 
work. Once these factors were estab- 
lished, the effect each the first five 
variables was studied, 

Mill speed recognized being 
important factor standard mill prac- 
used mill design (13) deseribe that 
speed which the centrifugal force 
ball pebble contact with the mill 
liner the height its path just 
equal its weight. The critical speed 
sea level given 


where: 


inside diameter the mill, 
ft, and 

ball diameter, ft. 


achieve the most effective grinding 
angle mill speeds vary from 
per With the mill 
chosen this study, the constant 
about per cent the All 
the experiments discussed here were 
carried out this speed. 

Preliminary experiments were carried 
out with several granular materials 
suitable Various 
grades sand and quartz were tried. 
Results indicated that particle size was 
important factor proper scoring 
coarse quartz abrasive was found 
the most suitable material tested and 
was used throughout the experimental 
work. 


abrasive. 


the 


Test Apparatus and 


The equipment used (Fig. included 
cireular punch for 
mens, processing tanks trays de- 
velop, fix, and wash the specimen, jar 
mill with pebble and abrasive charge 
abrade the processed specimens, and a 
reflectance densitometer determine 
the per cent of emulsion area removed 
measuring the average density the 
abraded specimens. Mill operation was 
electrically timed and voltage regula- 
tor was installed the line feeding the 


Specimen Cutting 


punch was used ob- 
tain the test specimens from the coated 
paper sheet; the fact that such small 


(TP 60) 


4 
Fig. 


specimen could be used made possible 

Specimens were punched 
face the side the dry 
prior processing. Each specimen was 
identified the reverse side means 
ball-point pen which was found 
withstand the milling 
factorily. 

addition the number replicate 
specimens desired for 
two additional disks were 
standardization the reflectance densi- 
tometer, one for 
and one for 


min 
Processing 


The specimen disks were temporarily 
affixed strip adhesive tape 
simplify the processing operation. The 
specimens were developed white light 
along with the 
veloper, stop bath, 
selected accordance with the manu- 
facturer’s recommendations. After fix- 
ation, the disks were removed from the 
adhesive strip and placed the 
washing tank for solutions 
were maintained Specimens 
were milled directly after washing. 

should pointed out that the 
milling operation could performed 
any stage processing using any one 
The particu- 
lar set conditions used these experi- 
most cases, has been found 
that adherence better the wash 
water than any other time during 
processing. 

The was obtained 
fixing-out one disks directly, 
without any development. Actually, 
this gave specimen containing clear 
gel layer over the base surface rather 
than specimen the uncoated base. 
Obviously the latter would 


the processing solutions. 


ments were chosen 
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Experimental equipment used perform test. 


able but would necessitate obtaining 
corresponding specimens of uncoated 
base for each test specimen, the de- 
velopment some method for dissolv- 
ing the entire emulsion layer. This 
might conceivably done hot caus- 
tic some other chemical treat- 
ment, but the complication introduced 
these additional steps would make 
the test good deal more cumbersome 
and only slight gain accuracy. 

The number of replicate specimens 
tested depends upon the degree preci- 
sion desired. The only limitation 
upon the total number specimen 
disks one charge. With the 
properly milled one charge. 


Mill Operation 


From the wash water, the specimens 
were put into the jar mill. 
outside diameter (4.5-in. 
jar mill was used throughout, although 
similar mills other manufacturers 
could used. The jar was rotated 
clamp, motor drive, operating fixed 
speed rpm. 

addition the test specimens, the 
mill charge consisted of: finely 
ground quartz abrasive (New England 
Quartz Co., No. 3), 
flint pebbles (Paul Abbé, No. A-1), 
and either 400 600 distilled 
water (70 F), depending upon whether 
the paper stock was double weight 
single weight. The addition 
the various components making the 
charge did not affect the results. 

The charge was milled for min, after 
which the mill was emptied and washed 
clean. The abrasive was discarded and 
the specimens were rinsed. The peb- 
bles were used repeatedly for several 
hundred tests with significant change 
weight. 

The wet specimens were then read 
means the reflectance densitometer; 


February 1959 


= 
al 


the and specimens for each 
set replicates were used standard- 
ize the instrument for that set. 


Reflectance Measurement 


The reflectance densitometer, shown 
Fig. consists basically light 
source, lens system capable evenly 
illuminating the specimen light- 
collecting sphere for gathering the re- 
flected light. Weston photocell meas- 
ures the light reflected from the speci- 
men disk, while comparison cell views 
the light through iris dia- 
phragm. 

Figure schematic diagram the 
measuring circuit. The outputs the 
two photocells are connected opposi- 
tion one another with provisions for 
adjusting the sensitivity correspond 
ardizing specimens. 
Made regulating the aperture 
the iris diaphragm 
tween the light source and the compari- 
son cell that the cell gives zero output 
with uncoated specimen 
holder. Correction for effected 
means 1000-ohm potentiometer 
that the reading cell gives full- 
scale deflection with coated specimen 
the holder. 

The galvanometer illuminated- 
mirror type with the mechanical zero 
men having emulsion removed will 
show zero (full-scale) reflectance and 
one from which the emulsion has been 
completely abraded will show value 
100. 

The purpose the light- 
integrating sphere gather all re- 
flected light from the illuminated speci- 
men without picking any specular 
reflection from the surface. 
Specular reflection avoided 
fling the specimen from the photocell; 
this prevents any surface effects, such 
sheen, from influencing the 


ol ss or 


100 
90} 
50} 


Measuring Light 
photocell integrating 
sphere 
Straight diaphragm 
Boffle Light 


Hinged 
somple 
holder 


system 


Fig. reflectance densitometer. 


photocell measurement and permits wet 
specimens read. 

The wet disks are simply placed 
the hinged specimen holder and dabbed 
with lintless absorbent paper. The 
holder then swung into place the in- 
tegrating sphere. The film water be- 


tween the specimen and the holder seat 


i 2 3 § 6 7 8 
Abrasive Charge,g 


sufficient hold place for the 
duration the reading. 


Test Results 


Calibration Reflectance 


Although the reflectance densitom- 
terms per cent reflectance, was con- 
sidered desirable correlate mill vari- 
ables with the per cent emulsion 
area removed from the specimen disk, 
henceforth referred the coefficient 


abrasion, 
where: 
area removed the abrasive 
the pebble mill, and 


Under ideal conditions, this quantity 
identical. However, the var- 
ious optical phenomena cause 
flectance reading differ slightly from 
the coefficient abrasion and 


| 
° G ) 
Cc 


Fig. diagram measuring 


circuit. 

100 P 

90} 

80 
70 
c 
a 
40 
Cc 
a 

10 
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Fig. curve for refiectance 


densitometer showing per cent reflectance 


bration curve (Fig. required re- abrasion. 


Milling Time,min 


10 


10 20 30 40 50 60 70 80 30 100 
Tota! Number Charged 


Fig. abrasive charge, milling time, and specimen charge upon coefficient abrasion. 
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3 
, 


late the two values. 

Calibration specimens were prepared 
superimposing one more 
diameter disks over diam- 
eter disk. The per cent total 
area occupied the disks, 


or 
8.168n, 
where: 
number disks super- 


imposed over dD, specimen, 


The test conditions 
the following discussion and 
shown Figs. and were 
as follows: 


Abrasive charge 3.0 ¢g 
Milling time. . 7.0 min 
Specimen charge twenty 7-in. disks 
Pebble charge thirty-six flint pebbles 
Water charge 600 distilled 

water at 70 F, 


unless otherwise indicated. 


Effect Abrasive Charge 


From the curves plotted Fig. 
evident that the coefficient abra- 
sion dependent upon the quantity 
quartz abrasive used. The three speci- 
mens used, and are known 
have decreasing wet adherence the 
order Similar curves were 
obtained for all three, the decrease 
becoming progressively less pronounced 
the abrasive charge was increased. 

With small 
replicate reflectance readings were some- 
what the abrasive charge 


100 


0 4 8 12 
Number Pebbles 


was increased, the test became more 
reproducible. seems that, low 
quantities abrasive, the 
Large sections emulsion are stripped 
off and uniformity lost. more 
abrasive added, the surface divided 
into smaller areas the scribing ac- 
tion the fine quartz particles, and re- 
producibility increased virtue 
the pebble action being restrained 
these areas. Also, the excess quantity 
abrasive hinders the pebble action 
and tends reduce the over-all extent 
abrasion. 


Effect Milling Time 


The duration the milling operation 
strongly affects the abrasion coefficient; 
the grinding action progresses, more 
and more emulsion removed from the 
base. 

specimens and show increasing 
rates abrasion, and that the differ- 
ences between them become more pro- 
nounced the milling time extended. 
This can explained partly con- 
sidering single emulsion any 
given specimen surface. the emulsion 
surrounding this area remains intact, 
the inner zone protected, some 
extent, from the pebble action. the 
surrounding emulsion removed, how- 
ever, the exposed edges this zone be- 
come more susceptible to abrasion. 
Thus, 
wet snowballing re- 
sults from extended exposure abra- 
sive action, 


specimen exhibiting poor 


Effect Specimen Charge 

Varying the specimen charge from 
100 disks resulted slight, almost 
linear, reduction for specimens 
which have poorer wet ad- 
herence the other three showed 


100 200 300 400 500 600 700 800 


Distilled Water 


Fig. pebble charge and water charge upon coefficient abrasion. 
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much greater dependence 
number specimens present and 
decreased rapidly. 

The additional specimens hinder the 
pebble action reducing the probabil- 
ity impingement upon any given 
specimen. This reduction the sever- 
ity the operation more pronounced 
specimens having poorer wet ad- 
herence. 


Effect Pebble Charge 


The grinding medium charge 
mill generally expressed (14) terms 
the percentage mill volume that 
that is, quantity pebbles 
having bulk volume half filling the 
mill considered per cent pebble 
charge. 

The feed mill along with its 
suspending liquid (water this case) 
expressed the ratio its volume 
the void volume the pebble charge. 
This known the material-to-void 
ratio. For example, the pebble voids 
are just filled the solid material and 
suspending fluid, the ratio 

regular practice, ball and pebble 
charges vary from per cent, 
while the M/V ratio ranges from 
Maximum grinding capacity obtained 
ball charge equal per cent 
the mill volume. 

The mill used these experiments 
has volume quart. The bulk 
density the pebbles may taken 
100 per and there are about 
pebbles lb. avoid destroying 
the paper stock, the pebble charge was 
pebbles. With water charge 600 
ml, the M/V ratio about 13.5. The 
large volume water not only restrains 
pebble action the specimens but 
also serves disperse them uniformly 
during the milling process. 

The curves plotted Fig. again 
illustrate that specimens having poor 
wet adherence show greater response 
changes mill operating conditions. 
Specimen shows considerable in- 
crease with increases pebble 
charge, while specimens and 
show correspondingly less effect. 

Effect Water Charge 

The effect varying the water 
charge the mill was investigated over 
the entire range from 850 (mill 
plotted Fig. 

With each the four specimens 
tested, dry-mill operation resulted 
low although the same 
order susceptibility abrasion was 
noted. This might indicate that some 
correlation does exist between dry and 
wet adherence. 

the water volume increased, 
maximum noted each the speci- 
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men curves; the position this maxi- 
mum shifts toward increasing water 
charge with increasing susceptibility 
this performance the following explana- 
tion offered: With dry-mill opera- 
tion; the hydrophilic emulsion does not 
become swollen and exhibits greater 
resistance abrasion. water 
added and absorbed the emulsion 
abrasion resistance decreased and 
higher values obtained. 
This effect, however, only accounts for 
very small initial portion the curve. 
low values water charge the 
specimens are poorly dispersed and may 
not receive the full grinding effect the 
entire pebble charge. 
quantities water are added, this ef- 
fect reduced and more efiicient grind- 
ing occurs until point reached 
which the buffering action the sus- 
pending fluid becomes important and 
the grinding action steadily hindered. 


Selection Standard Test Conditions 


Based upon the 
ments, set operating conditions was 
chosen which the most uniform 
spectrum values for samples ex- 
herence. These conditions were: 
Abrasive charge 3¢2 
Milling time 7 min 
Specimen charge forty disks 
Pebble charge. . thirty-six 44-in. flint pebbles 
Water charge 600 ml (single weight) 

400 ml (double weight) 


Statistical Analysis Data 


ability samples taken from variety 
grades were tested under these condi- 
tions. Two replicate specimens wer 
tested per sample. The data are sum- 
marized Table along with the co- 
efficient variation (C.V.) for each set, 
where: 


viation, 


standard de- 


measured value reflectance, and 
mean value reflectance. 


From the data obtained, the average 
coefficient variation was found 
10.7 per cent. the 95-per-cent con- 
fidence level, the interval within which 
the true mean lies given 


where the true mean population 
and the number replicate speci- 
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population. 

other words, per cent the 
time, the true mean can predicted 
the time, cannot predicted this 
closely. 

The maximum per cent error 
per cent the cases will then depend 
upon the number replicate specimens 
tested shown the following table: 


Number 
Replicate 
Specimens, n 


Maximum Error, 


per cent 


Discussion 


The experiments described 
paper represent the initial study 
new method for determining the wet 
adherence supported films various 
The results indicate that this 
method may find application various 
coating materials and coated products. 

Tests have been carried out with 
photographie films and show less varia- 
tion among replicate specimens than 
with photographic papers. Increased 
reproducibility probably result 
the more uniform nature the film 
base. 

Further refinements the test might 
include the selection other abrasive 
particles, the use steel balls rather 
than flint pebbles, and trials with larger 
specimens and equipment. The neces- 
sity for obtaining and Dmax speci- 


bases. 


ANALYSIS 
DATA. 


Reflectance, 
per cent 


Sample 
Speci- 
men 2 


Speci- 
men 1 
0 000 
0 043 
0 057 
0 000 
5 000 
3.0 000 
067 
O89 
0 000 
5 000 
0 472 
0 202 
0 283 
0 OSS 
5 051 
0 049 
0 | j O88 
0 038 
067 
163 
040 
.034 
013 
000 
850 
043 
0.157 


Nore 
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mens order standardize the densi- 
tometer might eliminated the 
choice another measuring system 
Such device could employ scanning 
light-beam which sweeps back and forth 
across the specimen and 
tive element which picks 
flected illumination. this case, the 
measurement might, for example, 
the time required obtain predeter- 
mined quantity reflected light. 
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Modified Vicat Type Apparatus for Measuring the 


Softening Point Thermosetting Plastics and Laminates 


RECENT publication 


the ASTM describing im- 
proved Vicat test apparatus for thermo- 
plastics, and the 
Method Test for Vicat Softening 
discussion similar experiments with 
modified Vicat apparatus for thermo- 
setting plastics and laminates, conducted 
the Materials Laboratory, Wright 
Air Development Center, would 
interest. 

Commercially available Vicat sets 
the original type, used thus far for 
materials, normally have three separate 
test facilities within electric air oven 
with inner dimensions about 
synchronous motor, continuously 
changes the temperature adjustment 
thermostat, thus providing constant 
though the oven heated repeatedly 
turning the single heating element 
and off, the temperature rise the 
center the oven very constant 
minor deviations the prescribed rate 
heating not affect the final result 
too seriously. 

The chief disadvantage this con- 
Vicat apparatus that the 
temperature different positions inside 
the oven varies and the temperature 
the sample holders (and samples) differs 
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considerably from the air temperature 
the center the oven. Therefore 
this apparatus can used only with 
correction table, and three 
samples should tested obtain satis- 
factory results. Furthermore, the nor- 
mal Vicat apparatus has upper tem- 
perature limit about 220 

The main advantage the Vicat test 
that the only standardized method 
comparing the heat softening very 
small samples different shapes. This 
applies both the method its original 
form with 5-kg load and the new 
ASTM Tentative Method Test for 
Softening Point 1525) with 
load. Test specimen 
requirements are limited minimum 


bottom surface, and parallel flat upper 
surface, least around the point 
penetration. 


Vicat Test Set Modification 
The Vicat type apparatus use 
this laboratory was primarily developed 
permit testing small samples Fig. Vicat apparatus. 
thermosetting plastics and laminates Sample. Aluminum block. 


higher temperatures with more ac- 
curate measurement than was possible 


GERHARD EHLERS, Chemist with Materials Laboratory, 
Wright Air Development Center, received Doctor Engineer- 
ing Degree Organic Chemistry from Technische Hochschule 
Braunschweig, Germany, 1939. Prior 1957, has been 
engaged the development new types plastics and dielec- 
trics, their testing and their stability thermal aging and humid- 
ity, with Siemens-Schuckert Werke, Nurenberg, Germany. 
His present research efforts are directed toward the synthesis 
highly thermally-stable resins. 


ASTM BULLETIN 


Thermometer 


= Gage. D = Vicat needle. 
Lead-filled steel container. 
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Normal Penetration 


——— Penetration Due to Deterioration 
—-—-—-— Penetration Due to Crocking 
Silicone - Glass Cloth Laminate 

No Penetration, but Expansion Due to 
Splitting Between Loyers 


100 


200 250 300 


Temperature, C 


Fig. curves some thermoplastic 
and thermosetting materials and lami- 
nates. 


previously. essential modifica- 
tion the use metal block enclosing 
the sample holder which provides 
more uniform heat source than air 
oven alone. Figure shows the design 
the set use. The sample holder 
consists cylinder with two holes 
drilled vertically accommodate the 
Vicat needle and the thermometer, and 
base plate which the sample 
mounted and two iegs are soldered its 
lower extreme. Any kind 
mometer thermocouple can used. 
The entire assembly suspended 
strong The 5-kg weight, lead- 
filled steel container, attached the 
needle sufficiently far from the tip 
needle pass through the 
sample holder assembly. The top the 
needle serves base for the gage 
block and heating 
mantle enclosing the 
provide the uniform heat source. The 
heating rate controlled manual 
adjustment variable transformer 
according previously determined 
schedule. With the above experimental 
setup, the hot aluminum block can easily 
removed immediately after meas- 
urement completed and replaced 
cold one, thus eliminating long cooling 
periods required with oven 
larger heating bath. using larger 
aluminum block and heating mantle 
which can accommodate several sample 
holders, number determinations 
may run simultaneously. 


Advantages Offered the Modifi- 
cation 


The Vicat type set, described above, 
provides better heat transfer than the 
original set, and temperature measure- 
ments are made directly the sample. 
There possibility the sample re- 
acting with bath oil, and the set can 
used much higher temperatures 
than possible with either oil bath 
air oven. Thermal expansion 
the needle will not require large 
correction with the original Vicat set 
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because only small part the needle 
heated, and the lead weight, attached 
directly above the heated part the 
needle, absorbs much the heat. Ina 
the same material, was found that. the 
values obtained for certain penetra- 
tion did not differ more than 

rather than for penetration 
measurements thermoplastics 
connection with the flat-ended needle 
the ASTM tentative method 1525. 
For the testing thermosetting mate- 


Vicat Temperature 


Proposed 
Vicat Temperature 


= 

= 

Cured with: 

Phthalic Anhydride 

Anhydride 

Dianhydryde 


Mechanical Failure 


100 


150 200 


Temperature, Deg. Cent. 


Fig. versus time. (top) Change penetration epoxy resin dur- 


ing curinz and thermal aging. (bottom) Vicat curves epoxy resins. 
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Fig. 


Relationship between Vicat Softening Point load, 0.25 penetration| and 


ASTM heat distortion temperature. 


rials, more desirable retain the 
Even with a 5-kg load, 
deterioration mechanical failure the 
sample frequently occurs before pene- 
tration achieved. For this 
reason, the penetration was changed, 
explained below. 


5-kg load. 


Interpretation Test Data 


Figure shows curves penetration 
versus temperature (5-kg load) some 
laminates and plastics. 
crosslinked 
shaped curves. Initially, penetration 
increases steadily increasing rate 
with the increasing mobility parts 
the polymer chains and the breaking 


seen, 


Part 
ASTM heat distortion values 
by courtesy of Melpar Inc., Falls Church, Va. 


secondary bonds. heating con- 
tinued, the network primary bonds 
offers more and more resistance fur- 
ther penetration. For most 
tested thermosetting resins and lam- 
inates, penetration occurs be- 
yond the second point inflection where 
the curve almost parallel the ab- 
Because the accuracy meas- 
urement this part the curve 
rather poor and mechanical breakdown 
and deterioration may occur, the use 
smaller penetration the Vicat end 
point should considered. Since 
penetration 0.25 the lowest 
convenient value that generally falls 
the steepest part the curve, that the 
value used this laboratory testing 
materials high heat distortion tem- 
peratures. 


scissa. 
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Fig. 3(a) the change penetration 
epoxy resin during cure and thermal 
aging can seen. Figure shows 
three curves the same basic 
resin cured with phthalic anhydride, 
anhydride, and pyromellitic 
dianhydride, respectively, the same 
mole rations. the 
penetration initially delayed the 
stronger secondary bond forces (because 
the chlorine atoms) compared with 
the resin cured with phthalic anhydride. 
After loosening the secondary bonds, 
penetration will deeper with the 
chlorendic 
the bulky molecule the curing agent 
causes looser network primary 
bonds. Because its very close net- 
work primary bonds, polymer chain 
segments the resin cured with pyro- 
mellitic dianhydride have very low 
order mobility. result, pene- 
tration only 0.3 can obtained 
before mechanical failure 

Thorough studies Vicat 
may give much information about var 
der Waals forces, mobility chains and 
degree crosslinking polymers. 

order obtain relationship be- 
tween Vicat softening points (5-kg load 
0.25-mm penetration) and the heat dis- 
tortion temperature Test 
resins were tested with both 
Figure indicates that the test results 
form line, when ASTM 
heat distortion temperature plotted 
against Vicat Softening Temperature. 
this relationship also valid for other 
materials. Because the fundamental 
difference between both test methods, 
might very well that over-all 
relationship exists. 


because 


curves 
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and Semi-Automatic Method 
Conducting the Standard Hardness Test for Timber 


ARNO SCHNIEWIND 


semi-automatic method for conducting the standard hardness test for 
timber and the necessary modification the standard test tool are de- 
scribed. This method gives permanent record the hardness values 
automatically, and can used with any machine equipped with load- 


deformation recorder. 


Several series tests comparing the semi-auto- 
matic with the hand-operated method were made. 


One these series 


showed significant effect operator the results obtained the manual 


method. 


another series, where such effect the operator was pres- 


ent, there was significant difference between the results obtained 


the two methods. 


The semi-automatic method conforms exactly the 


specifications the test, and the results obtained are essentially independent 


the human element. 


commonly defined the load required 
embed ‘ball’ 0.444 in. diameter 
one-half its diameter into wood speci- 
men. Details the test procedure, de- 
ASTM Methods Testing 
Small Clear Specimens Timber 
143-52)! give two methods determin- 
ing the specified penetration the ball. 
The first method involves the use 
electric circuit and allows 
the test made one-man 
operation. the second method the 
penetration determined the tight- 
ening collar against the specimen. 
This either one-man two-man 
operation, depending the proximity 
the testing machine controls the 
specimen. When either 
used, the load has read the 
fly” or, the testing machine has 
beam-type weighing system, balancing 
the beam has stopped just 
the right moment because the load 
continues build rapidly after the 
specified penetration has been achieved. 
virtually impossible stop any 
machine instantaneously, and the use 
Conducting the standard hardness test 
for timber therefore requires consider- 
able alertness the part the operator 
operators, and much the accuracy 
the test depends their judgment 
and reaction time. Thus, the human 
element becomes potential factor 
influencing the results the test. 

method below which 
uses automatic recording the load 
the specified penetration. can 
used with any testing machine having 
NOTE.—DISCUSSION THIS PAPER 
INVITED, either for publication for 
the attention the author. Address all 
communications ASTM 
1916 Race St., Philadelphia Pa. 


11952 Book ASTM Standards, Part 
p. 823. 
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automatic load-deformation recorder 
which the deformation component 
obtained directly from the specimen 
rather than indirectly the travel 
the movable head. The results obtained 
this method are essentially independ- 
ent the human element. 


The Modified Hardness-Test Tool 


The standard, commercial hardness- 
test tool, suitable for determining the 
specified penetration the tightening 
the collar, was easily converted into 
tool that recorded the hardness value 
automatically. First, the collar was 
removed and replaced longer collar 
with close sliding fit the supporting 
shaft, allow only vertical movement. 
Next, displacement transducer with 
output which could fed into the 
load-deformation recorder was installed 
that would record the displacement 
the collar with respect the sup- 
porting shaft. The total travel the 
thousandths inch. Details the 
tool will discussed below. During 
the test, the recorder pen will, first, 
trace line parallel the load axis 
since there deformation com- 
ponent. soon the specimen 
touches the movable collar and dis- 
places it, the recorder pen traces 
line which nearly parallel the 


ARNO SCHNIEWIND holds B.S. Wood Technology and 
Master Wood Technology degrees from the University 
Michigan. For the last three years has been charge 
search timber mechanics the Forest Products Laboratory, 
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deformation axis since the deformation 
large compared with the increase 
load. soon the collar tightens, 
there essentially further deforma- 
tion component, and the line becomes 
parallel the load axis again. The 
load the second inflection 
represents the hardness value. Figure 
shows typical series graphs 
obtained this method. 

The modified hardness tool (Fig. 
shows the ball protruding 
movable collar. The collar has 
milled slot the bottom, designed 
avoid error due fibers 
splinters which are often raised above 
the specimen surface penetration 
the ball. Such raised fibers and 
splinters could cause 
tightening the movable collar before 
the specified penetration 
reached unless the area immediately 
surrounding the ball free. During 
manual operation with conventional 
collar having such relief, some- 
times determine precisely 
the point tightening because the 
interference splinters. Farther 
the movable collar, stud serves 
rest for the differential trans- 
former core the transducer. Above 
the movable collar, fixed collar 
attached the supporting 
screw fastened the upper edge 
the movable collar passes freely through 
the fixed collar. stop nut the 
end this screw allows for adjustment 
the travel the movable collar. 
Above the fixed collar, mounting block 
attached the supporting shaft 
which bears the shell the differential 
Also shown are the leads 
from the differential 
the recorder. The tool 
mounted testing machine cross- 
head, and part standard specimen 
appears below. 

When test almost completed, 
the specimen touches the movable 
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collar and moves 
displaces the differential transformer 
core with respect the shell, and 
signal received the recorder. 


Testing the Tool 


Preliminary investigation the semi- 
automatic hardness-test tool revealed 
corder low and the travel the movable 
collar small. the present work, the 
lowest magnification, approximately 100 
was used. was not calibrated 
because magnitude displacement has 
direct bearing the results. 
save chart paper and time changing 
charts, best keep the travel 
the movable collar small 
that maximum number individual 
test graphs may recorded per foot 
chart. 

first step testing the new tool, 
piece California red fir (Abies 
into eighteen sections, in. along the 
grain both radial and tangential 
face, Six randomly selected sections 
both the radial tangential 
faces were tested for hardness each 
three methods: the semi-automatic, 
the manual using the old collar, and the 
manual using the new collar. Results 
Table 

Results were analyzed statistically 
analysis variance methods. Method, 
grain direction, and their interaction 
were not significant the per cent 
level. The variance the interaction 
was pooled with the error term, and 
this procedure also showed 
cant difference 
grain directions. 

was desirable also investigate 
operators the hardness values ob- 
tained the manual method testing. 
Two more series tests were made 
study this aspect. 

Tests series were made 
standard hardness-test 
California red fir, in. The 
moisture content the material 
test was 11.8 per cent. Two hardness 
determinations each were 
one radial and one tangential face and 
one determination both 
described ASTM Method 143 
52. One each pair determinations 
was made the semi-automatic 
method, and the other was made 
two-man manual method using the old 
One operator determined the 
tightening the collar and the other 
operator read the load when given the 
signal. Three different operators, 
and all whom had had some 


between 
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Collar Trovel, in 
Fig. hardness test records, 
showing the graphs five tests. The 


numbers shown along each graph are for 
identification. 


were combined into six teams, namely, 
AB, AC, BC, BA, CA, and with 
the first member each team giving 
the signal, and the second reading the 
load. Each the six teams tested 
four selected specimens. The 
results are shown Table II, which 
the automatic readings and the 
difference between the manual reading, 
and the automatic reading 
The difference d was used in a 
statistical analysis the results the 
analysis variance technique. This 
the 
automatic reading serves convenient 
control, free any 
and because the matched 
determinations the specimens. The 
effect the operator highly significant 
the per cent level, and specimen 
surfaces (grain orientation) 
action are not. Table shows that 
most the differences among operators 
are the resuit the high readings 
the two teams which operator 
determined the tightening the 
and gave the signal read. 

The tests made series followed 
the same procedure those series 
2 except for one modification based on 
the results the latter seriés. Since 
appeared from these that, 
two-man manual operation, the 
operator who determines the tightening 
the collar and gives the signal 
read most likely influence the 
the operators were combined 
only half the possible 
teams. Operator longer 
available and operator with 
test, joined with operators 
the following teams: AC, DA, and 
CD. The total number specimens 
tested was 18, six for each team. The 
species used this series was California 
black oak (Quercus kelloggii), having 
average moisture content test 
11.7 per cent. The results are shown 
Table 
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chosen because 


also 


some 


TABLE VALUES, 
SERIES OBTAINED COM- 
POUND SPECIMEN THREE 

Tan- 

Method — gential 

ace, 

ace, lb 
Semi-automatic... . 375 
Manual, old collar 355 
Manual, new collar. . 375 


* Each figure in this table is an average 
six determinations. The standard devi- 
ation of the population (from tKe analysis of 
variance error term) 22.8 


again using the difference, 
analysis variance, showed signifi- 
cant difference between 
specimen surface, but the interaction 
was significant per cent. The 
fact that the interaction statistically 
significant very surprising. 
would mean that certain operators read 
high low, depending the specimen 
surfaces tested. difficult, not 
impossible, accept the actual opera- 
tion such effect, and more 
attribute 
between operator and specimen surface 
chance. the basis this as- 
sumption, all the differences series 
determine the mean the difference 
was significantly different from zero. 
This was not the case, and the mean 
the differences 10.2 was not 
the per cent level. 


Discussion Hardness Test Results 


Although the semi-automatic method 
for conducting the hardness test de- 
scribed above conforms exactly the 
specifications set forth 
143-52, was compared with 
traditional method at- 
validity 


manual 
its 


Fig. 2—Modified tool for the semi-auto- 
matic hardness test. 
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experimentally. Such 
difficult because the variability 
wood and because, statistical infer- 
ence, acceptance the null hypoth- 
esis, implying effect the factor, 
jection the hypothesis. The results 
the first tests, series are therefore 
somewhat limited value. The dif- 
ficulties comparing the methods are 
further complicated light the 
showed definite effect the operator 
the results, and although the data 
and the results series indicate that 
this effect was due one operator 
alone, the effect has been demonstrated 
and might manifest itself the case 
the other operators degree not 
detectable statistical analysis. 
therefore concluded that 
difference between the manual and the 
semi-automatic method conducting 


the hardness test wood depends 


the operator. would appear that, 
with most operators, such difference 
either does not exist negligible. 
has been demonstrated that 
some operators influence the difference 


TABLE VALUES SERIES AUTOMATIC READINGS AND 
DIFFERENCE (d) BETWEEN MANUAL AND AUTOMATIC READINGS FOR VARI- 


Operator 
Team 


Radial Tangential 
330 
345 
370 
360 

330 
| 335 


Each figure this table average four determinations. 


OUS OPERATOR TEAMS.* 


Automatic Readings 


Tangential End 
620 +30 +20 
620 | —10 +25 
650 55 +135 +105 
645 +110 +35 
645 
630 +20 


The standard deviation 


the differences, the population (from the error term the analysis variance) 49.9 


TABLE VALUES SERIES 


AUTOMATIC READINGS AND 


DIFFERENCE, BETWEEN MANUAL AND AUTOMATIC READINGS FOR VARI- 
OUS OPERATOR TEAMS.* 


Operator Readings 


Radial Tangential 
SSO 
905 
835 


Each figure this table average six determinations. 


End 


Tangential 


930 +65 —115 


1075 +65 — 55 


970 —90 +55 


The standard deviation the 


differences, d, of the population (from the error term of the analysis of variance) is 141.6 lb. 


hardness test results obtained the 
manual and semi-automatic methods, 
may further concluded that some 
operators will have direct influence 
the results obtained the manual 


Technical Notes 


High-Speed Tension Tester 


recent issue the ASTM 
carried article high rate tension 
the author felt that improvements 
the grip separation measuring device, 
the activating gas released valve, and 
the recording circuitry were desirable 
improve the routine performance the 
machine. The improvements and some 
test data are below. 


Grip Measuring 
ferential transformer mounted 
the top grip support and the core 
the transformer rigidly attached 
the bottom grip. The core and trans- 
former are positioned ‘hat when 
the specimen the grips the core 
the transformer. The transformer 
The output signal fed into detector 
and the output the detector 


Strella, al., High-Speed Tension 
Testing Machine,” ASTM Butietin No. 
228, Feb., 1958. 

type 100 s.s. and 1000 
linear differential transformers, Schaevitz 
Engineering, Camden, 

Barksdale 1500 psi solenoid air valve, 
Barksdale Valves, Los Angeles 58, Calif. 
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cording oscilloscope. This output volt- 
age proportional the displacement 
the core from the transformer null 
position. Care should 
keep the null voltage small order 
have linear relation between core 
position and output signal. simple 
check can made insure that the 
system correctly measuring the grip 
separation under high rate conditions. 
the null voltage the same under 
the fastest rate the tester under 
static positioning the core, then one 
can safely presume that the detector 
envelope from the amplitude modulated 
transformer signal. (The fidelity 
determined the time constants 
Fig. 

The author uses two transformers, 
one for measuring 


Fig. 
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method. This conclusion justified 
inasmuch inconceivable that 
the operator could have effect 
the results the 
method. 


values 0.2 in. and another for values 
in.? 


Solenoid Valve and Oscilloscope 
Trigger 
used for the rapid release the 
reservoir gas into the loading air 
Its use has not only in- 
creased the speed the tester—about 
4000 in. per min for 1500-psi reser- 
the use simple and reliable trig- 
ger circuit for the oscilloscope (Fig. 
2). 

the mercury relay becomes activated 
and connects the solenoid the line 
voltage. The same voltage that opens 
the solenoid valve fed into step 
down transformer and then into full 
wave rectifier. Thus the moment the 
mercury relay closes, positive voltage 
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Differential transformer circuitry. 
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Fig. valve activation and 


oscilloscope trigger circuitry. 


produced the output the recti- 
fier, regardless the instantaneous 
polarity the line voltage. Since 
the opening the solenoid valve 
independent the line voltage polarity, 
the rectifier will always produce 
positive signal upon 
activation; thus reliable triggering 
source is provided. 

Further, since there definite 
delay between the closing the relay 
and movement the piston (between 
and millisec) the de- 
lay sweep may utilized display 
only the load and grip information, 
thereby giving clean photograph 
free retraces (Fig. 3). 

this:tester, Fig. shows both low- and 
high-rate tensile stress-strain data 
polystyrene.® 

conclusion, the author feels that 
with the above improvements this tester 
may considered reasonably routine 
and accurate. 


STRELLA 
Monsanto Chemical Co. 
Everett, Mass. 


type 535 with type 53C 
preamplifier, Tektronix, Inc., Portiand, Ore. 

Monsanto ‘“Lustrex HF Monsanto 
Chemical Co., Springfield, Mass. 


(1) Biefield and Philipps, 
“Finishes for Glass Fabrics for Rein- 
forcing Polyester,” and En- 
gineering Chemistry, Vol. 45, 
June, 1953. 

(2) Modern Plastics, Vol. 30, No. Feb- 
ruary, 1953. 


Detector Output, 


0.0323 in. 


Grip Displacement 


Oscilloscope photograph grip displacement (or detector output voltage) versus 


| 
—Speed, 1/800 in. per min 

| 


+ 


Speed,O0.05 in. per min 


2.5 


n.,per cent 


Fig. and high-rate tensile behavior polystyrene. 


Time 
Fig. 
time under high rate conditions. 
a 
0.5 
Strain, rn. per 
REFERENCES 
(3) Outwater, Jr., “Mechanics 


70) 


Plastics Reinforcement,” Proceedings, 
Annual Technical and Management 
Conference, Reinforced Plastics Di- 
vision, Soc. Plastics Industry, Vol. 11, 
February, 1956. 
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“Tensile Properties Glass-Fabric 
Laminates with Laminations Oriented 
Any Way,” Proceedings, Annual 
Technical and Management Confer- 
ence, Reinforced Plastics Division, 
Soc. Plastics Industry, Vol. 11, Feb- 
ruary, 
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Random Samples... 


Precision Printed Circuits 
from Sputtered Films? 


metal sputter- 
ing, century-old technique, now prom- 
ises sharp new tool for produc- 
ing printed circuits. Bell 
Telephone Laboratories, complete 
cuits, including resistors, capacitors, 
and their connecting leads, have been 
produced 

cathode sputtering plate the 
ode evacuated chamber that also 
contains the surface upon which the 
metal film deposited. inert 
gas such argon then introduced 
into the chamber, pressure about 
then ionizes the gas. The ions bom- 
bard the cathode, knocking off metal 
atoms clusters atoms, which de- 
posit the desired surface. proper 
masking, almost any pattern can pro- 
duced, including lines narrow few 
mils and thin few hundred Angs- 
troms. The films adhere strongly 
the surface, and their thickness can 
controlled within narrow tolerances. 

Electrical resistors from films tan- 
talum titanium (melting points 3000 
and 1670 respectively) have been 
formed Harold Basseches Bell 
Laboratories. Berry Bell 
Laboratories has formed capacitors 
depositing film tantalum, oxidizing 
the surface the film 
form the dielectric, then depositing 
film gold top the oxide com- 
plete the capacitor “sandwich.” These 
components are then connected sput- 
tering copper leads. 

deposit metallic compound, 
“reactive 
used. small amount reactive 
gas such oxygen nitrogen intro- 
duced into the chamber. This gas then 
reacts with the sputtered metal, and 
the result deposit the oxide 
nitride the also possible 
sputter films alloys such nickel- 
copper without 
changing the alloy. 


“ 


36-in. alloy steel flexible wedge- 
disk gate ever made 
Crane Co. for use temperatures 
1150 Developed for the syn- 
thetic rubber industry, considerable 
number this type valve currently 
being manufactured. Since actual 
service experience this size valve 
existed, the prototype test was under- 
taken verify its efficient operation. 
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FROM THE CURRENT MATERIALS NEWS 


High Temperature Source 
Hotter Than Sun’s Surface 


TEMPERATURES high 
22,000 F—more than twice that 
the surface the sun—are created and 
the Plasmatron, developed 
Giannini Plasmadyne. ‘These tem- 
peratures, capable vaporizing any 
element the periodic chart, result 
from jet gas such 
argon air—passed through 
electric arc enclosed chamber. 


The transfer electrical energy 


sults random motion among gas 
ions and electrons, causing intense 
heat and partial ionization the gas. 
The jet, which travels velocities 
some 13,000 per sec, large 
in. diameter in. length; the 
smaller the jet the higher the tempera- 
ture. 

Many industrial uses are visualized 
Giannini such fields metallurgy, 
materials fabrication, aerodynamics, 
and nuclear physics. 


Tungsten—with 10,600 boiling 
point—has already 
vaporized and spray coated cold 
steel, according the company, giving 
strong surface bond, high packing 
density, and smooth surface. 

Controlled spray coatings might 
used for missiles, aircraft, and nuclear 
reactors, the company suggests, since 
the technique permits matching the 
thermal expansion coefficients differ- 
ent base materials with surface coatings 
that can withstand high temperatures. 
Chemical and Engineering News, August 
25, 1958. 


Portrait the Atom 


TuHE atom has been photo- 
graphed. Using very high-powered 
microscope which invented 
Prof. Erwin Pennsylvania 
State University was able obtain 
motion pictures atoms, magnified 
from million over million times. 
One frame from this film, for 


“High Temperature Operation Test 
Wilke, Jr., Crane Co., Chicago, 
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shows the surface tiny platinum 
crystal with diameter approximately 
1000 Single atoms 2.7 diame- 
ter appear fine dots regular 
pattern that forms the crystal lattice. 

The field ion microscope, made 
such photographs possible, the most 
But atoms become visible through 
only under certain conditions. What 
Dr. Miiller did was devise micro- 
scopically fine pointed needle which 
converted into kind cathode ray 
tube, achieving the controlled release 
helium ions the point this needle, 
under extremely low temperatures 
about The ions strike screen 
the field ion microscope, magnifying 
the surface the emitting needle point 
millions times. 

far, the field ion microscope has 
been used study and 
other faults the crystals half 
dozen different metals and other ele- 
ments such silicon and carbon. 
provides extremely powerful tool for 
investigation today’s high-perform- 
ance 

Industrial Bulletin, Arthur Little, 
Inc., April, 1958. 


Nonolefinic Gasoline 


Will Not Prevent Smog 


“There pat relationship between 
the gasoline poured into auto tank 
and the exhaust that comes out the 
and any regulation reduce 
smog limiting the amount olefins 
gasoline would therefore 
sensical,” according the Air Pollution 
Foundation. Announcing 
the findings from year’s intensive 
study the problem, Dr. Faith, 
managing director the independent 
scientific research foundation, said that 
tests with gasolines containing per 
cent olefins and gasolines containing 
olefins all resulted production the 
same amounts ozone and the same 
degree eye irritation from the ex- 
hausts both fuels. 

Results the study, Faith claimed, 
“verified the fact that eye irritation, 
ozone, aerosols 
are produced only when 
carbons and the nitric oxide 
exhaust are certain definite propor- 
the olefins the exhaust that produce 
eve irritation, particularly the 4-carbon 
and olefins. However, ole- 
fins show the exhaust even when 
olefin-free gasoline used. have 
even found recent weeks that certain 
paraffinic hydrocarbons gasoline 
produce more smog-reactive olefins 


5-carbon 


the exhaust than many the olefinic 
said Mr. Faith, what goes into the gas 
tank not what comes out the tailpipe. 

One series tests, according Mr. 
Faith, offered clue the solution 
the problem. “Two later model cars 
good operating condition 
produce smog with any the fuels 
tested—whether they were nonolefinic 
even per cent olefinic. Yet, when 
the engines were adjusted simulate 
poor maintenance, smog symptoms were 
produced with all the fuels. The moral 
this study obvious. Better main- 
tenance auto engines—or use 
control device that will 
dependently engine condition—are 
the means that must developed for 
controlling smog from auto exhaust.” 

This study was conducted 
foundation’s smog chamber 
Stanford Research Institute facility 
South Pasadena. The work was done 
jointly SRI scientists, under contract 
with the foundation, Franklin 
Institute (Philadelphia) scientists, under 
contract with the American Petroleum 
Institute. The findings been 
published the foundation its 
Technical Report No. 26, Air Pollution 
Effects Irradiated Automobile Ex- 
haust Related Fuel Composition. 
Copies may ordered from the Founda- 
tion $3.00 each. 


Magnetohydrodynamics 


THE new 
studies the interactions between fluids 
veloped some time ago explain the 
behavior sun spots and applied later 
astrophysicists study cosmic 
nebulae are now finding further applica- 
tion the laboratory help solve 
problems relating the control 
thermonuclear energy (from atomic 
shock waves, and flight. 

When electrically conducting fluid 
moves magnetic field, cur- 
rents are produced. These currents 
generate their own magnetic field, which 
modifies the original field. the same 
time, the original field exerts force 
the currents and alters the mo- 
tion the fluid. Thus, the complicated 


fluid produce some very unexpected 
and interesting effects. 

Magnetic pump.—The simplest engi- 
neering application magnetohydro- 
dynamics pumping liquid metals. 
electric current flows transversely 
across pipe containing such liquid 
and electric field applied the 
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other transverse direction, the result 
steady force exerted the liquid 
right angles both magnetic field and 
electric current, direction such 
push the liquid through the pipe. 


Galactic 
clouds ionized hydrogen 
galaxies generate electric currents and 
their associated magnetic fields. The 
magnetohydrodynamic 
tween the ions and the fields probably 
draws the hydrogen out into long fila- 
ments—perhaps explaining the charac- 
teristic shape spiral nebulae and the 
filamentary prominences the neigh- 
borhood sunspots. 

Genie have recently 
begun simulate the conditions 
distant stars and nebulae much 
smaller scale the laboratory. One 
important example the study the 
interaction magnetic fields, and fully 
ionized gases, called plasmas, produced 
discharges electric current through 
agas. plasma passed through 
strong magnetic field, magnetic pressure 
will act from all sides, confining 
effect, “magnetic without 
any material walls. 

controlling 
tions, this type magnetic confinement 
keeps the very hot plasma (half billion 
degrees) separated from walls 
that would quench the fusion process. 
Various configurations the magnetic 
field are now being tested determine 
which best combats strong 
tendency the plasma form unstable 
filaments such those found galaxies 
and the solar corona. 

Space engine.—Magnetic pressure 
also being studied propulsive force 
for space vehicles. device called 
plasma gun uses the effect inter- 
mittent discharge flowing 
between two parallel rods which project 
from solid wall. Unbalanced mag- 
netic pressure propels the plasma along 
the rods with hypersonic velocity; when 
the plasma leaves the ends the rods, 
there reaction thrust the 
opposite direction. 

Magnetohydrodynamics may 
provide answer the problem 
safe re-entry into the earth’s atmos- 
phere. When vehicle re-enters the 
atmosphere, compression the air 
front heats the gas the point 
produced. strong magnetic 
around the vehicle—generated suit- 
help slow down exerting elec- 
tromagnetic drag force, and would also 
help keep from burning reducing 
heat transfer its surface. 

Bulletin, Arthur Little, 
September, 1958 
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Books reviewed here are furnished publishers knowing the broad interests 
ASTM. Occasionally reviews are prepared ASTM Staff members, but most cases the 
books are reviewed Society members other individuals who are well informed the subject 
Members who wish considered for reviewing books are invited send their 
Due customs and mailing considerations, 


at hand. 


and the subjects which they are 


requests from the United States only can considered. 


Copies these books are not available through ASTM; all inquiries concerning 


them should addressed the publisher. 


Technology Columbium (Niobium) 


Ed. Gonser and Sherwood, 
John Wiley Sons, Inc., 1958, 120 pp., 
$7.00. 


papers presented The Symposium 
Columbium (Niobium) The Electro- 
thermics and Metallurgy Division 
The Electrochemical Society, May 
and 16, 1958, Washington, 


Air Pollution Measurements the 
National Air Sampling Network— 
1953-1957 


Public Health Service Publication No. 
637. Superintendent Documents, 
272 pp. $2.00. 


REPORT the first 
five years operation the 
Health Service’s National Air 
Sampling Network presents basic data 
suspended particulate matter the 
air over the United States. The report 
mostly raw data from the sam- 
pling program—plans are under way for 
comprehensive analysis the data. 
Information from this report will 
useful various local 
governmental groups establishing 
similar sampling stations. 


Hygrometry 


Spencer-Gregory and Rourke, Pitman 
Publishing Co., 254 pp., $7.95. 


Hygrometry 
especial interest scientists and engi- 
neers who are working the area 
their environment and are interested 
the hygrometric conditions the space. 

The very interesting historical pre- 
which traces the inventions 
hygrometers from the time Leonardo 
daVinci the present should 
value those teaching related subjects 
well scientists and engineers. 

The book well organized 
chapters, three appendices, and list 
references. The first chapter intro- 
covering the basie problems 
and instruments which are treated 
detail the other nine. Much space 
has been allotted the theory under- 
lying the functions the several types 
hygrometers, and some cases ex- 
perimental the authors and 
others included. The experiences 
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some scientists and engineers may vary 
from those the authors due the 
relative importance given details and 
because varying degrees acquaint- 
with the great 
literature the subject. 

For example, over 200 papers have 
been presented before engineering and 
scientific societies the use sling 
psychrometer 
the freezing point water. This large 
number papers indicates the wide- 
spread interest the problem, which has 
been solved the satisfaction the 
engineering 
cold storage plants. 

The majority industrial processes 
which environmental conditions are 
important take place relative humid- 
ities between and per cent, and 
Hygrometric measurements within this 
area should therefore not only suffi- 
ciently accurate but also simple ob- 
tain. Correctly used, the 
chrometer, together with proper ther- 
mometers, fulfills these requirements, 
and therefore generally used. The 
theory and use this instrument are 
fully covered the authors. Humid- 
ities and temperatures outside this 
area should treated special cases 
which more complicated instrumenta- 
tion might well applied. The book 
contains many examples this type. 

ALFRED JR. 


The Technology Cordage 
Fibers 


David Himmelfarb, Textile Book Publishers, 
Inc., 370 pp. 


THIS BOOK valuable 
addition the rather scant literature 
cordage. provides one rela- 
tively small volume wealth informa- 
tion the structure, properties, produc- 
tion, grading, and processing cordage 
fibers; their conversion into rope and 
other cordage; and the properties 
and utilization the products. The 
discussions newer man-made fibers 
and cordage, and the chapters statis- 
tical control quality processing, and 
analysis and control operations, are 
indication modern trends this 
age-old industry. The book more 
concerned with principles and standards 
than with operating details produc- 
tion, though enough information 
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given for understanding processes 
and equipment. some areas, how- 
ever, the treatment exceedingly de- 
tailed. 

The author has served the 
Government for many years 
nologist and master ropemaker the 
Navy’s Ropewalk. investigated the 
properties and performance substi- 
tute fibers cordage during the war and 
since then the utilization synthetics. 
has studied fungicides and other 
agents for protecting cordage against 
deterioration. thoroughly famil- 
iar with the results similar work 
others and has taken active part 
the development testing methods and 
specifications for rope and cordage 
the United States. The book 
his broad background knowledge and 
experience. 

American author with practical experi- 
ence citing detailed British recipes for 
cordage polishing mixtures. The book 
was printed England, however, and 
detailed British specifications 
cluded the tables. Processes and 
machinery are illustrated simple, 
effective diagrams, and there are numer- 
ous tables data. 

was puzzling read page 
that the stripping process peeling the 
fiber ribbons from the sheath stalks, 
but page that stripping the 
removal pulp from the stripped fiber. 
machine decortication page with- 
out explanation the nature the 
machine confusing. Reference the 
description the machine page 
would have been helpful. The table 
page 331 lacks heading and the first 
column table should headed 
“Machine,” not The text 
generally quite clear, however, and the 
few errors found this reader are not 
serious. 


Concrete Primer 
(Revised Edition) 


McMillan; American Concrete Inst.; 
Detroit, Mich.; pp.; $1.00. 


Concrete Primer de- 
velops simple, concise terms the prin- 
ciples influencing concrete mixtures, and 


(Continued page 68) 
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Consulting Chemist and 
Paving Engineer 
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Asphalt, Petroleum and 
Tar Products 
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tilizers, DDT., B.H.C., Chlor- 
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CROBAUGH LABORATORIES 
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and consultations 


Member: ASTM, TAPPI, FPRS 


INTERNATIONAL TESTING 
LABORATORIES, INC. 


METALLURGISTS—CHEMISTS 
CHEMICAL ENGINEERS 
ANALYSIS 
CHEMICAL AND PHYSICAL TESTING 
METALS—ORES—PLASTICS—RUBBER—PAINTS 
PAPER—FUEL. 


METALLURGICAL INVESTIGATIONS 


ENVIRONMENTAL TESTING 
582 Market St., Newark New Jersey 


Spectrochemical 


JARRELL-ASH COMPANY 


26 Farwell St., Newtonville 60, Mass. 
Tel: Decatur 2-2130 


GLADDING, INC. 


Metallurgical 


Spectrographic 


DESERT SUNSHINE 
TESTS 


TEST ANYTHING UNDER THE SUN 


Chicago Spectro Service Laboratory 


Spectrographic and Chemical 


Quantometer (Direct Reading Spectrograph) 
for Metal Analysis 


X-Ray Spectroscopy 
2454 38th St. Chicago 32, 


Member: American Council of Independent Laboratories 


ACADEMY TESTING LABORATORIES, INC. 


Metallurgists-—Chemists 
Consultants 
Specialists in 
Industria! Metallurgical Problems 
Cause of Failure Analyses 


Hi & Lo Temperature Metallurgical Tests 
350 W. 31 St, N.Y. 1, N.Y. S. A. Montanaro 


COMMERCIAL LABORATORY FACILITIES 
FOR NON-DESTRUCTIVE TEST e X-Ray (250 KVP) 
Gamma Ray Magnaflux ¢ Brinell or Rockwell Hardness 
FOR STATIC TEST © 1,000,000 Ibs. Universal Machine 
FOR DYNAMIC TEST ¢ 9,000 lb. Drop Hammer FOR 
FATIGUE TEST e 60,000 Ib. Life Test Machine FOR 
IMPACT TEST ¢ Izod or Charpy Specimens (room or sub- 
zero temperatures) FOR STRESS ANALYSIS 
Stresscoat Strain Gauge Static Dynamic Equipment 
THE SYMINGTON-GOULD COMPANY 
DIVISION OF SYMINGTON WAYNE CORPORATION 


DEPEW, NEW YORK PHONE 6000 


RESEARCH e TESTING e DEVELOPMENT 

in engineering, chemistry, metallurgy, textile 

technology, electronics, microbiology and 

psychometrics . . . from basic materials te 
finished products. 


UNITED STATES COMPANY, Inc. 
oboken, 

BOSTON BROWNSVILLE DALLAS DENVER 

LOS ANGELES MEMPHIS NEW YORK 

PHILADELPHIA PROVIDENCE SAN ANGELO 


Johnson Soils Engineering Laboratory 


Laboratory and Field Testing 
Shear and Consolidation Tests 
Design and Construction Control 


MOBILE LABORATORIES 


193 West Shore Avenue 
Bogota, New Jersey 


Radiographic 


Sampling 


Cable All Codes—Specify 
TANK STRAPPING 


INSPECTORS PETROLEUM 
Licensed by New York Produce Exchange 


265 Bayway, Elizabeth 
Dependable Inspection Service at All Points 
Bulk Cargo Inspection Our Specialty 
Laboratories and Offices in important cities. 


Testing Laboratories and Consultants 
Write Advertising Dept. 
ASTM Bulletin for 
details how your 
card may appear here. 


Reinforced Plastics PRinceton 1-3200 


CTL, Inc. 


Low and high temperature 
mechanical, electrical and 
chemical testing. 


P. O. BOX 227 CINCINNATI 15, OHIO 


QUALITY DETROIT 26, MICH 


LABORATORY, INC. 


Member: American _— of Independent Laboratories | 


ARIZONA TESTING LABORATORIES 


Chemists—Assayers—Engineers 
Chemical Spectrographic Analysis 
Physical 
Soil Investigation—Sampling 
Outdoor Weathering Tests 
817 Madison, Phoenix, Arizona 


Member: American Council of 
Independent Laboratories 


“FIRST IN FASTENER RESEARCH” 
Static-Fatigue-Vibration 
Salt Spray-Elevated 
Temperature Testing 
Metallurgical Laboratory 
Research Consultation 


ALMAY RESEARCH TESTING CORP. 
3510 14th St., 8-3546, Los Angeles 


ASTM BULLETIN 


| 
| 
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LMOR 


STING — ek... 
DEVELOPMENT CONSULTING 
BASIC END PRODUCTS 
RUBBER, PLASTICS, ELASTOMERS, SILICONES 

COMP OUNDING, FORMULATION 

ANALYSIS, MOUD_ DESIGN 

PROCESSING & METHODS 
401 Lafayette St. Newtown, Pa. 


COMMERCIAL TESTING ENGINEERING CO. 


CHEMISTS, ENGINEERS INSPECTORS 
COAL—COKE—IRON ORE 
PETROLEUM PRODUCTS—MINERALS 


Charleston, W. Va. Norfolk , Va. ‘Cleveland, oO. 
Clarksburg, W. . Ve. Terre Haute, ind. Toledo, 

Madisonville, Ky. Strattanville, Pa. 
TEXTOR LABORATORY DIVISION, Cleveland, 
COMMERCIAL TESTING CO., INC., Buffalo, 


Member: American Council of Independent Lab-~watories 


ESTABLISHED 1916... 
NOBLE AVENUE, PITTSBURGH PA. 
INDUSTRIAL WATER CONSULTANTS 


PATZIG TESTING LABORATORIES 


ENGINEERING INSPECTION 


TESTS ANALYSIS RESEARCH 


MATERIALS PRODUCTS 
Ingersoll 23rd St. Des Moines, lowa 
Member: American Council of Independent Laboratories 


The Oldest Commercial Laboratory 
America 


BOOTH, GARRETT BLAIR 
Established 1836 


Analytical and Consulting Chemists 
Samplers and Weighers 


228 South Ninth Street Philadelphia Pa. 


Omaha Testing Laboratories 


| Chemists, Testing and Inspection Engineers 


Testing, Inspection, Consultation, Design 
all types building and paving materials. 


Investigation Foundation Soils 
511 South 20th St. Omaha 2, Nebraske 


Te!. HI 2-3469 
CORMET METALLURGICAL LABORATORY 


HAROLD SCHANCK, JP. 


Director 


FORDS, 


CARDS 


PENNIMAN BROWNE, INC. 


CHEMICAL PHYSICAL TESTING-RESEARCH 
Soils Investigation—Field X-Ray 
Concrete Design Control—Steel Inspection 
COAL SAMPLING AND ANALYSIS 
Philadelphiae—Baltimore—Hampton Rds. 
Member: American Council of Independent 
Laboratories 
341 St. Paul Pl., Baltimore 2, Md. 


Water Service Laboratories, Inc. 
Specialists 
in 
Water Treatment 


NEW YORK TESTING LABORATORIES, Inc. 
West St., New York Green 9-6220-9 


SERVING INDUSTRY SINCE 1919 


Complete facilities for: 


Electrical, Electronic, Environmental, X-Ray Testing. 
Chemical, Metellurgica!, and Physical Testing. 
Expert Court Testimony. 

Engineering. 

Production Evaluation. 


Write for our Free Facilities Brochure. 


PORE SIZE DETERMINATIONS 


Complete pore spectra by mercury intrusion, 1000 
to 0.1 micron diameter. A\ll materials: ceramics, 
metals, plastics, carbon. Filters, catalyst carriers, 
structural materials, electrodes, separators, etc. 


PRADO LABORATORIES 
Box 2607 Cleveland Ohio 


Write for explanatory literature. 


Europe 
KONING BIENFAIT 
Testing Laboratories of Building Materials 
Consulting Engineers — Metallurgists —Chemists 


Inspection — Sampling — Testing — Analysis 


Coal, Oils, Fats, Waxes, Cement, Concrete, Steel, 
Gases, Solvents, Paints, Ores 


Established 1890 


104 Dacostakade. Amsterdam-W. P.O. Box 6005 


SOUTHWESTERN LABORATORIES 


since 1912 
Analytical Chemists 
Engineers 
hemical, Foundation 
Soils, Environmental, Metallographic and 
Radiographic Work 
Fort Worth, Dallas, Houston, Beaumont 
and Midland, Texas 


Member: American Council of independent Laboratories 


NATIONWIDE LABORATORY and FIELD INSPECTION 
COMMERCIAL INSPECTION SERVICE 


Magnetic particle—fluorescent penetrant—ultrasonic 
—electronic . . . Nondestructive testing methods for 
metals, carbides, ceramics, plastics, etc. Produc- 
tion, maintenance and erection inspections—any- 
where in U.S.A. ¢ Mineola, N. Y. © Newark, 
N. J. e Hartford e Bridgeport e Philadelphia e« 


Pittsburgh e Cleveland e Cincinnati e 


Detroit ¢ Indianapolis ¢ Chicago « Tulsa e 
Dallas Houston Los Angeles Oakland 
MAGNAFLUX CORPORATION 
7300 W. Lawrence Ave. +« Chicage 31, lil. 


Airports, ; Highways 
Sanitation; Tunnels, Piers, Industrial Plants 
Concrete, Steel, Industrial Waste Disposal, 
Soil Studies 


commerce and industry 


Facilities for inspection, testing, analysis 


and research all types. 
Write for brochure 


The BOWSER-MORNER Testing Laboratories, 


Box 51, Dayton Ohio 


Member: American Council Independent Laboratories 


Seelye Stevenson Value Knecht 
Consulting Engineers 
Richard Dougherty, Consultant 


Bridges, Dams, 


Water Supply 


Foundations, 


CIVIL MECHANICAL ELECTRICAL 


101 Park Avenue 


New York 


PITTSBURGH TESTING 
LABORATORY 


Radiography—Soils Mechanics 


Main Office Pittsburgh, Pa. 


32 Laboratories in Principa! Cities 


THE NUTTING COMPANY 


Testing Engineers—Inspection Service 
Foundation Investigation—Test Borings 


Soil Mechanics— 


Sewage Flows—Analysis 
Consuuction Control— 


Soil—Concrete 


Bituminous Pavements—Water Waste Survey 
Specifications—Consultants 


4120 Airport Road 


2317 CHOUTEAU AVE ST LOUIS 3 MO 


CHEMICAL, 


PHYSICAL, 


Cincinnati 26, Ohio 


METALLURGICAL, 


TESTING AND INSPECTION OF MATERIALS 
X-RAY AND GAMMA RADIOGRAPHY 


Cc. TROWBRIDGE 


DIRECTOR 


CENTRAL 1-0929 | 
CENTRAL | 
Member—American Council of Independent Laboratories | 


The Haller Testing Laboratories, Inc. 
140 Cedar Street, New York 


Testing—Inspection—Consultation 
Concrete—Asphalt—Steel 
Soil Borings—Soils Laboratory 


New York 
Plainfield, 


Boston, Mass. 


New Haven, Conn. 


ELECTRICAL TESTING 
LABORATORIES, 


INC. 


East End Avenue, New York 


Electrical, Electronic, Environmental, 
Photometric and Chemical Laboratories, 


Testing, Research, Inspection and Certification 


ASTM BULLETIN 


Reinforced 
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PROFESSIONAL CARDS 
JOSEPH WARD, INC. 
FOUNDRY METALLURGICAL ENGINEERS Identification and Strength Tests Analysis Testing Inspection 
431 Dearborn St. Chicago lil. Radiographic Metallurgical 
Roseland Avenue 
P.O. Box 2035 Buffalo 5, N. Y. Caldwell, N. J 
American Independent Laboratories Tel. 6-9191 Subsoil Concrete Control 
1360 3rd Street, Cleveland 13, Ohio 
ABBOT A HAN KS Inc. -— ember: merican Council of independent Laboratories 
Established CHEMICAL ENGINEERING 
CONSULTANTS THE MOST EXPERIENCED 
Engineers—Chemists—Assayers—Samplers Research, process and product development, plant FILM BADGE SERVICE 
Spectrographers; design, nuclear ond — chemistry, analyses, 
Member: American Council of Independent Laboratories FOSTER D. SNELL, INC. 
1300 Sansome Street, San Francisco 11, California 15th Califon, New Jersey 
Telephone: WAtkins 4-8800 Established 1925 
MILLION VOLT X-RAY SERVICE Member: American Council of Independent Laboratories 
| 
Low Gamma-ray, SMITH-EMERY COMPANY 
Magneflux, Zyglo, Ultrasonics, Impect, LUCIUS PITKIN INC. 
Chemical, sical ESTABLISHED Chemists Engineers 
ardness, Stress Rupture Tests 
| Laboratory and Field Testing and garg Chemists & Consultants Sampling, Analyzing, Assaying 
Inspection mission X-Ray Spectrographic Spectrography, Physical Testing 
ARNOLD GREENE CO., INC. Tensile 
¢ 122 Hampshire Street, Cambridge, Massachusetts thas Rupture Testing of Member: American Council of Inc.ependent Laboratories 
PITKIN Ba 38, NY. 781 E. Washington Bivd. Los Angeles 21, Calif. 
Member: American Council Laboratories 
SOUTHERN LABORATORIES, INC. GRAHAM, SAVAGE ASSOCIATES, 
ngineers—Chemists 
Physical, Chemical, and Electroplating and Metal Processing 
Consultant Masonry, Masonry Waste Treatment and Production Problems 
Box 346 10,096 Box Silver Spring, Md. 475 York Rd. Jenkintown, Pa. 


New Orleans, La. 


TESTING 
LABORATORIES 


BOX 1241, WILMINGTON, DEL. 


Analysts Spectrography 
Research 

Development 

Investigations 


SOIL TESTING SERVICES, 


Salt Spray 
Radiography 


Soil Investigations 
Laboratory Testing 
Engineering Reports 
Recommendations 


Chicago: Milwaukee: Portiand, Michigan: 
San Francisco: Kenilworth, New Jersey: Havana, Cuba 


SHILSTONE TESTING LABORATORY 
Chemists Engineers 
Spectrographic Analyses* 

New Orleans, La. 


Inspection all leading industrial centers 


*Houston, Tex. 


Member: American Council of independent Laboratories 


JUNIPER 5-3504 1724 Clinton St., Kalamazoo, Mich. 


LEDOUX COMPANY, 


Chemists, Assayers, Engineers 
Samplers and Weighers 
Spectroscopists 
359 ALFRED AVENUE 
TEANECK, NEW JERSEY 


WARNER 
Cresson, Pa. 
Coal 
the Heart Bituminous Production 
Clay—Lime—Limestone 
Fillers—Water 
| Established 1923 Member: A.C.I.L. 


HUNT COMPANY 


WILLIAMS 
INSPECTION, CO., INC. 
MOBILE, ALABAMA 
Established 1921 


Chemical and Physical Laboratories 
Inspections—Tests—Analyses— Sampling 
Radiographic—Sub-Surface Exploration 


Member: 


Inspection, Tests, Consultation, 
esearch 
CHEMICAL, PHYSICAL, 
METALLURGICAL, CEMENT and 
CONCRETE LABORATORIES 


810 Clinton St., CHICAGO All Large Cities 


Metallurgists-Chemists-Engineers 
Spectrographic Analysis 
Chemical and Physical Testing 
Metallurgical Investigations 
Boiler Water Conditioning 
Consultation Service 


South Florida Test Service, Inc. 


Testing ® Research @ Engineers 


Consultants and specialists corrosion, 
weathering and sunlight testing. 


4301 N. W. 7th Street Established 
Miami 44, Fis. 1931 


Member: American Council of Independent Laboratories 


ASTM BULLETIN 


INC. 


Member: American Council of Independent Laboratories 


American Council of Independent Laboratories 


9th Rising Sun Ave., Philadelphia 40, Pa. 


Member: American Council of Independent Laboratories 
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Radiograph shows porosity which 
caused markings fuzzy 


if 


: 


2 


Alloy casting for faceplate aircraft 
instrument 


End fuzzy face 


EE-AT-A-GLANCE Clarity abso- 
lute for aircraft instru- 
ments, when one development 
appeared with fuzzy numbers and 
index marks its face, the cause 
and cure had found. 
Sperry Gyroscope Company main- 
tains large and efficient x-ray test- 
ing department, hence the casting 


for the instrument face was promptly 
radiographed. 

What the radiograph revealed 
was marked porosity. The conclu- 
sion was that the material used 
applying the figures was being 
absorbed and sharp delineation was 
impossible. Therefore, change 
casting technic was indicated. 


This typical the ways radi- 
ography helps the foundryman make 
sure only satisfactory work deliv- 
ered—make sure building and 
keeping reputation for high-quality 
castings. you would like know 
how can help you, call your x-ray 
dealer—or the Kodak technical 
talk over. 


what Kodak Industrial X-ray Film, Type AA, does for you: 


Speeds radiographic examinations. 
Gives high subject contrast, increased detail and 
easy readability all energy ranges. 
Provides excellent uniformity. 
Kodak Industrial X-ray Film 
Type 


the possibility pressure desensitization 
under shop conditions. 


odak 


TRADE MARK 
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The Bookshelf 


(Continued from page 63) 


shows how knowledge these prin- 
ciples can applied the production 
permanent structures concrete. 

Over the past quarter century, there 
have been vast improvements the 
machinery and devices for the prepara- 
tion materials, accurate proportion- 
ing ingredients, and the transporta- 
tion, consolidation, and protection 
With the single exception 
the addition controlled amounts 
entrained air, the fundamentals mak- 
ing durable concrete have remained un- 
altered. 

The comprehensive additions the 
Concrete Primer are those which take 
into account the concept air entrain- 
ment, the recognition reactive aggre- 
gates, the use several types, 
and high-frequency vibration 
placing fresh concrete. Major em- 
phasis, the earlier edition, given 
the principles and logical pro- 
cedures for the proportioning concrete 
mixtures. The progress technology 
reflected the expanded section 
mixing time, covering transit mixing and 
new mixer designs. Questions and 
answers regarding tests 
have been increased considerably in- 
clude soniscope, rebound, and indenta- 
tion tests. 


Advances Petroleum Chemistry 


and Refining, Vol. 


Edited Kenneth Kobe and John 
McKetta, Jr., Interscience Publishers, Inc., 
13.50. 


THE PETROLEUM industry 
rapidly changing from one involving 
simple processing fuels 
plex chemical processes. This the 
first book series which records the 
advances being made the transforma- 
tion. Each discussed recog- 
nized the particular field, 
and the gives orderly presen- 
tation the developments the entire 
industry. 

Fundamental any industry are 
economic considerations, and these fac- 
tors the operation the petroleum 
industry are ably discussed. Present 
and future sources crude oil are given, 
together with description the com- 
position this complex mixture. The 
effects new engine developments 
fuel quality are presented. The authors 
foresee adequate resources supply the 
world’s need for petroleum fuels for an- 
other years. 

Crystallization one the newer 
methods separation used 
industry, owing the increasing diffi- 
culty obtaining desired results from 
distillation. Several forms the proc- 


instrument for your present and future testing needs. 
Backed over half century leadership and know- 
how physical testing instrumentation. 


Check these features: 


Full scale ranges from grams 30,000 pounds 
Sentronic Strip Chart Recorder 


Infinitely adjustable pulling speeds 
Adjustable chart magnification system 1000 


Load and Extension Cycling 


Simplified operating procedure 
Grips and fixtures for every test—over kinds 


Electro-Hydraulic Pulling System 


Thwing-Albert builds each instrument your require- 
ments. Many features can added the field. 
Your Tensile Tester can grow with your needs. 


THWING-ALBERT 


5339 Pulaski Avenue 


ess are explained and considera- 
tions also are given. 

The distillation process itself chang- 
ing—superfractionation, use azeo- 
tropes, and improved fractionating tray 
designs are presented means 
increasing efficiency. 

Alkylation and reforming 
are discussed ways obtaining 
higher quality motor fuels. Chemical 
reactions involved and parameters 
operations are discussed. Refiners are 
increasing their use solvents im- 
prove the quality products. Such 
operations the udex process, furfural 
extraction, propane de-asphalting, and 
others are reviewed. The oxo process 
for the production solid polymers 
from surface catalysts described the 
section 

The volume concludes with review 
power plants, including those use now 
and those under development. 

Sufficient introduction given 
each subject that the reader need not 
expert the field under considera- 
tion; however, sufficient technical in- 
formation given the engineer 
will obtain valuable information. Sev- 
eral specific processes are given detail 
each discussion, and complete bibliog- 
raphies are ineluded. 
search scientists, engineers, and execu- 
tives will find this valuable reference. 


(Continued page 69) 


Write for more information; Send samples 


your material and learn how this versatile instrument 
can solve your testing problems. 


INSTRUMENT COMPANY 


Philadelphia 44, U.S.A. 
#144 


FOR FURTHER INFORMATION CIRCLE 105 READER SERVICE CARD 


ASTM BULLETIN 


February 1959 


THWING-ALBERT ELECTRONIC TENSILE TESTER 
fie 


(Continued from page 68) 
Constitution Binary Alloys 


Max Hansen with cooperation Kurt 
Anderko, McGraw-Hill Book Co., Inc., 
1958, 1305 $32.50. 


THIS REVISION and trans- 
lation the classic German work pro- 
vides source reliable data the 
constitution binary alloy systems 
(phase diagrams) and the struc- 
ture metallic phases. Here, infor- 
mation widely scattered the world’s 
metallurgical, physical, chemical, and 
literature analyzed 
and critically evaluated. 

This reference work presents the most 
reliable data available, and final con- 
clusions are incorporated the dia- 
grams. About 9600 
ences were considered and are included. 
The literature has been covered 
the spring 1955; however, numerous 
papers published 1956 and 1957 have 
also been considered. The number 
systems and diagrams has been greatly 
increased the present edition, which 
now includes 1286 systems and 684 
diagrams. 

The diagrams differ from those the 
German book that they are presented 
atomic per cent rather than weight 
per cent. The translators and com- 
pilers consulted leading metallurgists 
research institutions, industry, and 
government agencies and found that 
good majority favored the use atomic 


atomic per will be, 
found the book. 

Data the constitution binary 
alloy systems would 
this new edition, 
not only the symmetry the inter- 
mediate phases given, but their lattice 
spacings well. Furthermore, 
literature dealing with the variation 
lattice parameters solid 
solutions has also been considered. 

This new edition has been prepared 
under the sponsorship the United 
States Air Force through the Wright 
Air Development Center. 


Guide Materials and 


Specifications 


Kaidanovsky. Reprint from Materials 
Design Engineering, pp. 11, 
self-cover, cents. 


THIs series articles 
published six installments Ma- 
terials Design Engineering. Part 
covers government and national stand- 
ards including Federal, Military, Com- 
mercial, ASTM, SAE, and American 
Standards. Part covers 
steels; Part non-ferrous metals; 
Part plastics and rubber; Part non- 
and Part finishes and coat- 
ings. Brief descriptions the tech- 
nical societies and trade associations 
concerned with standards the various 
categories are included. 

(Continued page 83) 
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THE BURRELL KROMO-TOG Model K-2, Pictured 


for gas and vapor-phase 
chromatography 


The Kromo-Tog, Model K-2, 
superior chromatographic 
instrument for the accurate 
analysis wide range gases 
and liquids with any boiling 
point 370°C., and over. 

Two separate columns, each 
with its own detector cell, flow 
and control system, make the 
K-2, effect, two complete in- 
struments with one recorder. 


FLEXIBLE—FOR WIDE 
RANGE ANALYSES 


VARIABLE COLUMN 
TEMPERATURE CONTROL 


TWO EXTRA SENSITIVE 
DETECTOR CELLS 


ACCESSIBLE COLUMNS 
FOR RAPID CHANGE 


Complete instrument for dual column operation, with 
two complete cells and systems, and electronic 
recorder. 


Burrell Cat. No. 340-20 


Ask for Catalog No. 


BURRELL CORPORATION 
Scientific Instruments and Laboratory Supplies 
2223 FIFTH AVENUE, PITTSBURGH 19, PENNSYLVANIA 


CIRCLE 106 READER SERVICE CARD 
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Look Krouse Machines Service 


for the Surest Way Solve Your Fatigue Problems 


The entire line Krouse fatigue machines being sold exclusively the Measuring 
Systems Company. The precision equipment shown exemplary machines available now. 


dep 


High Speed and High Temperature Rotating 
Beam Machines 


High Capacity Bending and Stroking Machines 


— 


High Speed Direct Stress Machines 


Plate, Sheet, and Column Fatigue Machines Tire and Wheel Testing Machines 


FOR FURTHER INFORMATION CIRCLE 107 READER SERVICE CARD 
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SERVICE TESTING 


Besides machines, Krouse provides laboratory 
facilities for service testing. The Krouse laboratory 
Columbus, Ohio, performs precise fatigue tests 
all types structures, components, speci- 


mens, and will interpret data obtained from these 
tests, desired. Industries making wide use 
Krouse facilities include aircraft, missile, railway, 
and automotive. 


For full information about any Krouse machine 
Krouse laboratory service, contact one our 
offices. 


1371 Peachtree St., Atlanta Ga. 
1201 Palmolive Bldg., Chicago 11, 
Box 609, 3141 Century Blvd., Inglewood Cal. 


Production Spring Testing Machines Hollinger Rd., Toronto 16, Ont. 


Krouse installs, calibrates, and instructs in the 
use and care any machine purchased from 
this line. 


TATNALL MEASURING SYSTEMS COMPANY 


SUBSIDIARY THE BUDD COMPANY BOX 245 PENNSYLVANIA 
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NEW MEMBERS. 


The following 123 members were elected from 


Dec. 17, 


1958 Jan. 12, 


1959, making the 


total membership 9612.....Welcome ASTM 


are arranged members first then individuals— 
Your ASTM Year Book shows the areas covered the respective Districts 


CENTRAL NEW YORK 
DISTRICT 
Craver, B., research metallog- 
rapher, Allegheny Ludlum Steel Corp., 
Watervliet, 


CHICAGO DISTRICT 


Oster Manufacturing Co., John, Joe 
Youngblood, chief production engineer, 
5055 Lydell Ave., Milwaukee 15, Wis. 

Alberding, Gilbert E., chemist, Corn Prod- 
ucts Refining Co., Peoria For 
mail: 1100 Summer St., Pekin, Ill. [A]* 

Baker, Clyde N., Jr., soil engineer, Soil Test- 
ing Services, Inc., 1827 Harlem 
Chicago 35, Ill. [A] 

Deisenroth, Robert J., chief design engineer, 
Corp., 1120 Main St., Elkhart, 
nd. 

Evancich, Emil C., manager, Wire Wel- 
craft Products Co., Inc., New Carlisle, Ind. 

Goudelock, Donald R., senior laboratory 
technician, Kyle Products Plant, Line 
Material Co., Ninth and Marion, South 
Milwaukee, Wis. For mail: 4641 8. 
Forty-seventh St., Milwaukee 19, Wis. 
[A] 

Gwinnup, Donald M., city engineer, City 
Hall, Anderson, Ind. For mail: 126 
St., Anderson, Ind. 

Hoffmeister, J. F., chief engineer, E. J. 
Longyear Co., 76 8. Eighth St., Minne- 
apolis, Minn. 


Meets D395-55 
Requirements 


Compression 


Composed of three plates 3” x 6” x 4/,”, four compression 
screws and eight nuts, one set of 12 Spacer Bars, six each 
All parts chrome plated. 


-300—.350 and .375-.400. 


Longfield, Marion H., chief metallurgist, 
Pheoll Manufacturing Co., 5700 
Roosevelt Rd., Chicago 50, 

McGonnagle, Warren J., associate physicist, 
Metallurgy, Argonne National Laboratory, 

299, Lemont, IIl. 

Michigan College Mining and Technology, 
Houghton, Mich. 

Miller, Harold N., chief engineer, Engineer- 
ing Dept., Associated Research, 
3758 Belmont Ave., Chicago 18, 

Resnik, George A., technical director, In- 
dustrial Chemicals, Inc., 2215 Main St., 
South Bend 14, Ind. For mail: Box 2545, 
South Bend 14, Ind. 

Schutt, William B., Engineering Dept., Elgin 
a Corp., 630 Congdon, Elgin, 

Smith, Robert L., National Account Tech- 
Corp., Wacker Dr., Chicago, 
mail: 248 Austin Ave., Park Ridge, 


CLEVELAND DISTRICT 
Carlson, Carl B., manager, Physical Testing 
Lab., Chamberlain Laboratories, Box 624, 
Stow, Ohio. 
Menuez, Jan L., engineer, Menuez Co., 
Wooster Rd., Millersburg, Ohio. [A] 
Phipps, John B., plant manager, Conneaut 
Rubber and Plastics Co., 257 Commerce 
St., Conneaut, Ohio. 


Henry B., Jr., 


Zorrilla, Jorge, export manager, Macomber 
Panamericana, Inc., 1925 Tenth St., N. 
E., Canton Ohio. For mail: 109 
Lindy Lane, North Canton, Ohio. 


DETROIT DISTRICT 


Surface Combustion Corp., Orville Cullen, 
manager, Research and Development, 
2375 Dorr St., Toledo 1, Ohio. 

Bens, Frederick P., manager, Automotive 
Development, Climax Molybdenum Co., 
624 Fisher Bldg., Detroit Mich. 

Guillermety, F., chairman, Civil Engineering 
Dept., Detroit Institute Technology, 
131 Adams, Detroit 26, Mich. For 
mail: 292 Alter Rd., Detroit 15, Mich. 

Hyler, Walter S., technical assistant vice- 
president in charge of research, Huck 
Manufacturing Co., 2480 Bellevue, De- 
troit Mich. 

Young, David D., civil engineer, Ohio State 
Highway Dept., Div. 2, Bowling Green, 
Ohio. For mail: 911 Page St., Toledo 8, 
Ohio. [A] 


NEW ENGLAND DISTRICT 

Baker, Arthur K., chief engineer, The Baker 
Co., Inc., 106 Granite St., Biddeford, 
Maine. 

superintendent, 
Thompson Wire Co., Mildred Ave., Mat- 
tapan 26, Mass. 

Billings, Lyman, laboratory director, Mer- 
rimac Paper Co., Inc., Lawrence, Mass. 
Ray A., quality control manager, 
Engelhard Industries, D. E. Makepeace 
Div., Pine Dunham Sts., Attleboro, 

Mass. 

Kepple, Robert R., head librarian, Pratt 
Whitney Aircraft Div., United Aircraft 
Corp., Box 611, Middletown, Conn. 

Potenzo, Frank A., design engineer, the 
Baker Co., 106 Granite St., Bidde 
ford, Maine. 

Weber, Joseph J., mechanical engineer, 
Reed Rolled Thread Die Co., Holden, 
Mass. For mail: Saybrook 
Worcester Mass. [A] 


MOLDS AND DIES 


for rubber testing ASTM standards 
ONE MANY 


HOGGSON MOLDS AND DIES 
FOR MAKING STANDARDIZED 


TEST SAMPLES 


The set the left only one wide variety 
equipment make for cutting and molding test 
samples rubber, plastic, other synthetic ma- 
terials for determining adhesion, abrasion, flexing, 
compression, rebound, etc. 


These molds and dies are fabricated high grade 
steel and precision finished recognized ASTM 


standards practice. 


you will send your 


blue prints tell what you need, will send 


full details without obligation. 


also manufac- 


ture full line production tools for working 
rubber and plastics. 


HOGGSON PETTIS MFG. CO. 


133 Brewery St., New Haven Conn. 


Pac. Coast: Royal, Inc., Downey, Calif. 
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NEW YORK DISTRICT 

Facing Tile Inst., Robert Turner, director, 
Terminal, New York 
‘ 

Tagliabue Manufacturing Co., Division 
Marshalltown Manufacturing Co., 
Schilling, general manager, Sewell St., 
Hempstead, 

Weksler Instruments Corp., Munis- 
teri, assistant vice-president, Sales, 
195 Merrick Rd., Freeport, I., 

Adhesives Age, Lerner, editor and 
publisher, 101 Thirty-first St., New 

Berger, Harold D., manager, Nassau County 
Testing Co., Ine., 1250 
Shames Dr., Westbury, 

Cotler, Marian, librarian, Fairchild 
Guided Missiles Div., Fairchild Engine 
and Airplane Corp., Technical Data Sec- 
tion, Wyandanch, L. I., N. Y. 

Folk, Irvin W., laboratory manager, Atlas 
Supply Co., 226 Mt. Pleasant Ave., 
Newark 

Frizzi, Rudolph, spectroscopist, the Robert 
Kann Laboratory, 146 Bayway, Elizabeth, 


Kernberg, Paul Michael, Quality Control, 
Propper Manufacturing Co., Forty- 
fourth Dr., Long Island, N.Y. For mail: 
Stoddard Brooklyn 25, [A] 

Mayne, Charles R., Stainless Steel Section, 
Development and Research Div., The 
ational Co., Inc., Wall 

George E., analytical chemist, 
Archer-Daniels-Midiand Co., 554 Front 
St., Elizabeth For mail: West 
End Place, Elizabeth 

Mullaney, Joseph W., Jr., specifications en- 
gineer, DeLeuw, Cather Brill, 202 
Forty-fourth St., New York 17, 

David B., 310 Cornwell Ave., River- 
head, 

Harold J., manager, Analytical 
Section, American Cyanamid Co., Bound 
Brook, 

Sanderson, Frederick C., supervising en- 
gineer, Seelye, Stevenson, Value & Knecht, 
101 Park Ave., New York 17, For 
mail: Box 354, Old Lyme, Conn. 

Skoglind, Alan Cha:les, assistant soils en- 
gineer, Port New York Authority, 111 
Ave., New York 11, For 
mail: 251-02 Elkmont Ave., Bellerose 26, 


NORTHERN CALIFORNIA 


Porter, Urquhart, McCreary O’Brien, 
Bernard B. Gordon, head, Foundation 
Engineering Div., 1140 Howard St., San 
Francisco 3, Calif. 

Clark, Donald E., partner, Cooper Clark, 
Civil Engineers, 136 Hamilton Ave., Palo 
Alto, Calif. 

Pashley, S., Jr., director purchases, 
H. Pomeroy and Co., Inc., 120 Mont- 
gomery St., San Francisco 4, Calif. 


OHIO VALLEY DISTRICT 


Dayton, University of, Research Inst., 
McBride, Special Projects Div., Dayton 
9, Ohio. 

Herp, Henry C., Jr., principal mechanical 
engineer, Chemetron Corp., Girdier Con- 
struction Div., Box 174, Louisville 1, Ky. 

Wooding, C., Jr., laboratory supervisor, 
Pont Nemours and Co., Ine., 
Box 1378, Louisville Ky. 


PHILADELPHIA DISTRICT 

Elco Corp., Samuel Weiss, chief engineer, M 
St. below Erie Ave., Philadelphia 24, Pa. 

Nassau Research and Development Co., 
Madison St., Riverside 

Anderson, Frank J., plant manager, Dragon 
Cement Co.,' Division of American-Mari- 
etta Co., Box 119, Northampton, Pa. 

Germond, Walter D., Jr., junior engineer, 
Philadelphia Electric Co., 1000 Chestnut 
St., Philadelphia, Pa. For mail: 18 8. 
Poplar Ave., Maple Shade, 

Henle, E., plant manager, Keystone 
Roofing Manufacturing Co., Box 1549, 
York, Pa. 

Lewis, Martin L., manager, Tape Dept., 


Porter Co., Tacony Comly 


Sts., Philadelphia 36, Pa. 
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Whatever your testing 
problem might be..... 


For large scale micro, fatigue static testing metallic 
non-metallic materials, specimens, structures parts. 


AMSLER (founded 1854) the world’s oldest and most experi- 
enced manufacturer testing machines and mathematical 
instruments. This century experience reflected each 
and every one the more than 200 AMSLER standard testing 
machines. 


{ 
TEST RANGES 


STATIC TESTING for tension, compression, bend, shear, 
creep, etc., temperatures from —375°F and 
loads from few grams 2,500,000 Ibs. 


FATIGUE TESTING unilateral, fluctuating alternating, 
compression, bending, tension, shearing, torsion, etc., low 
high temperatures and speeds 250 cycles/minute 
hydraulically, 300 cycles/second electronically. 


The AMSLER VIBROPHORE has opened new horizons 
high speed fatigue testing and convenient determination 
damping characteristics and dynamic modulus elasticity. 
Machines this versatility, coupled with the AMSLER 
lic Pulsating Tester cover dynamic test range from 
250,000 Ibs. 


Whether your problem tensile test 0.0005” strand 
platinum wire fatigue test 70-foot pre-stressed con- 
crete beam, AMSLER has the machines and skill provide 
you with exact answer. 


Tell what your problem is. 


CARL 


PARK AVENUE MANHASSET, 
Branches: 6015 Cicero Ave., Chicago 46, 
5124 Pacific Blvd., Los Angeles 58, Calif. Carl 
Hirschmann Co. Canada Ltd., 5122 Dundas St. 

West, Toronto, Canada. 
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LACLEDE PREFABRICATED SLAB REINFORCEMENT 
SAVES 100,000 TIES NEW PLANT CONSTRUCTION 


Laclede multi-rib round reinforcing bars shop welded into special 
prefabricated units saved hours costly time the construction 
floor slabs for Chrysler new St. Assembly Plant. 
Eighty-seven thousand these top and bottom steel reinforcing 
units, each consisting two bars 15’ long welded supporting 
frames, were used the construction 485,000 square feet 
flooring. 


Fabricated extremely accurate dimensions, units were easily han- 
and dropped into place the metal deck. Approximately 
100,000 ties were saved the use these special Laclede- 
designed units. 


CHRYSLER CORPORATION ST. LOUIS ASSEMBLY PLANT 
St. Lovis County, Mo. 


General Contractor: H. D. Tousley Co., Inc., Indianapolis 
Architect: Albert Kohn, 
Associated Architects and Engineers of Detroit 


LACLEDE 


EEL COMPANY 


SAINT LOUIS, MISSOURI Producers Steel for Industry and Construction 
FOR FURTHER INFORMATION CIRCLE 110 READER SERVICE CARD 
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B-L-H provides the big muscles 
for Boeing space-age laboratory 


help them study the behavior 
materials and structural parts 
under simulated flight conditions, 
materials engineers the de- 
velopmental center Boeing 
Airplane Company, Seattle, 
Wash., have invaluable new 
tool. The B-L-H 600-ton-capac- 
ity universal testing machine 
shown here can accommodate 
whole aircraft wing panels feet 
long feet wide. Loads can 
applied steadily cycled auto- 
matically totally new feature 


machines this type. 


For the best testing, see B-L-H 
first. Choose from the industry’s 
most complete line testing 
equipment —tension, compres- 
sion, creep, fatigue, impact tor- 
sion. Write Dept. 4-B outlining 
your testing needs and willsend 
you technical literature the 
equipment best suited. Or, you 
prefer, will have B-L-H man 


call you your vonvenience. 


Shown testing the aft section 
Boeing IM-99 missile this 
B-L-H universal testing machine 
1,200,000 maximum capacity. 
means tension, compression, 
automatic load cycling, and com- 
bined loads can simulate actual 
aircraft flight conditions. 


HAMILTON 


Instrumentation Division 


Waltham, Mass. 
SR-4® Strain Gages Transducers Testing Machines 
FOR FURTHER INFORMATION CIRCLE 111 ON READER SERVICE CARD 
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New Members 


(Continued from page 73) 


Stock, Karl A., chief engineer, Resistance 
Products Co., 914 8S. Thirteenth St., 
Pa. 

Whiteley, Roger L., research supervisor, 
Bethlehem Steel Co., E. Third St., 
Bethlehem, Pa. 

PITTSBURGH DISTRICT 

Nuclear Science and Engineering Corp., 
Ralph Ely, Jr., vice-president, tech- 
nical director, Box 10901, Pittsburgh 36, 
Pa. 

Huffman, Clifton, J., technical director, 
Werner Co., Osgood Rd., 
Greenville, Pa. 


FISHER 


ASTM 
GREASE-WORKER 


the reliable way 
prepare grease for 
penetration tests... 


Minor, George W., section manager, West- 
inghouse Electric Corp., 469 Sharpsville 
Ave., Sharon, Pa. 

Rhines, Frederick N., professor metal- 
lurgy, University of Florida, Gainsville, 
Fla. For mail: 740 Thirteenth St., Oak- 
mont, Pa. 

Shore, J., development engineer, Plasteel 
Products Corp., McAdam Ave., Washing- 
ton, Pa. 

Simmons, A., Jr., head, Analytical Dept., 
Pittsburgh Plate Glass Co., Glass Re- 
search Center, Box 11472, Pittsburgh 38, 
Pa. 


Smith, Thomas §., civil engineer, West Penn 
Power Co., 800 Cabin Hill Dr., Greens- 
burg, Pa. For mail: 608 Ridge Dr., Level 
Green, Trafford, Pa. 


This automatic machine eliminates 


one the most tedious jobs any lab 
grease prepare for 
the ASTM penetration tests. 


Hand-operated, single-cup 
medel also available. The 
extra-long lever makes the 
operator's work easier. 


Its perforated plunger plows through 
the stiff grease with strokes exactly 
the specified length, the specified 
rate speed, for the 100,000 
times required meet Federal test 
standards. 


The Fisher Automatic Grease- 
Worker handles one two cups 
grease the same time; cups are easy 
load and easy install. You simply 
set the controls for the required number 
strokes and press the START button 
the machine does all the work and 
automatically stops the proper count. 
You can also set run continuously; 
counter indicates the number 
strokes made. 


WRITE FOR ADDITIONAL DATA: 
107 Fisher Building 
Pittsburgh 19, Pa. 


FISHER SCIENTIFIC 


America’s Largest Manufactures - Distributor of Laboratory Appliances & Reagent Chemicals 


THE Cleveland 
Boston Detroit 
Buffalo New York 
Charleston, W.Va. Philadelphia 
Chicago Pittsburgh 


St. Louis CANADA 
Washington 

H IN MEXICO Montreal 
Mexico City Toronto 


CIRCLE 112 READER SERVICE CARD 


ASTM BULLETIN 


ROCKY MOUNTAIN 
DISTRICT 

Anderson, William Ernest, civil engineer, 
U. 8. Department of Agriculture, (CRSP), 
207 Dooly Sait Lake City, Utah. 

Gibbe: Kurt F., chief chemist, Southwestern 
Portland Cement Co., Box 392, Paso, 
Tex. 

Jorgensen, Falk, consulting engineer, 1240 
Bayaud, Denver 23, 

Kramer, Charles R., superintendent, Fisher 
Co., 2201 Nineteenth Ave., 
Phoenix, Ariz. For mail: Box 848, Clark- 
dale, Ariz. 

Wallace, George B., supervisory materials 
engineer, U. S. Bureau of Reclamation, 
Denver Federal Center, Denver, Colo. 
For mail: 11200 Linda Vista Dr., Denver 
15, Colo. 


LOUIS DISTRICT 

Battenfeld Grease and Oil Corp., Inc., Mar- 
vin Newton, technical director, Water- 
proofing Div., 3148 Roanoke Rd., Kansas 
City 11, Mo. 

Lewis, Clay W., Jr., physical test engineer, 
Gustin-Bacon Manufacturing Co., Kansas 
City 15, Kans. For mail: 6725 Granada 
Lane, Kansas City 15, Mo. 


SOUTHEAST DISTRICT 

Bio-Lab, George P. Whittle, chief chemist, 
30x 89, Decatur, Ga. 

Chapman, Cecil Carey, partner, Chapman 
Engineering Co., Box 401, Williston, 

Griffin, B., director, Southern Division, 
Research and Development, Reichhold 
Chemicals, Ala. 

Hargett, Emil R., assistant professor, De- 
partment of Civil Engineering, University 
Florida, Gainesville, Fla. 

Laesch, William E., manager, Florida Test 
Field, General Motors Research 
Labs., Box 476, Homestead, Fla. 

Vinicki, John Hul, process improvement en- 
gineer, the Chemstrand Corp., Pensacola, 
Fla. For mail: 206 Lloyd St., Pensa- 
cola, 


SOUTHERN CALIFORNIA 
DISTRICT 

Dickeson, Larry, engineer, Quality Control, 
Production, Gabriel Rock Corporation), 
Box 2217, San Bernardino, Calif. 

Lynn, John N., chief metallurgist, Research, 
Paper Mate Manufacturing Co., 1681 
Twenty-sixth St., Santa Monica, Calif. 

Ward, Elmer F., president, Task Corp., 1009 
Vermont, Anaheim, Calif. 


SOUTHWEST DISTRICT 

Delta Petroleum Co., Inc., 
president, Box 7335, New Orleans 19, La. 

Gulde, Charles James, concrete engineer, 
Crowe-Gulde Cement Co., Tyler 
St., Amarillo, Tex. For mail: Box 926, 
Amarillo, Tex. [A] 

Fenton, John D., process analyst, Convair, 
Division of General Dynamics Corp., 
Fort Worth, Tex. For mail: Box 9444, 
Fort Worth, Tex. 

Hall, Jr., Tank Table Service, 
Hall and Son, Box 123, Fort Worth Tex. 
For mail: 2238 Mistletoe Fort 
Worth 10, Tex. 

O’Connell William R., partner, 
Probst, A.I.A., 504 Seventh St., Aus- 
tin Tex. 

Robertson, Charles B., chief engineer, 
Standard Oil Company Texas, Box 862, 
Paso, Tex. 

Springer, Fred M., division engineer, Mag- 
nolia Pipe Line Co., Box 900, Dallas 21. 
Tex. For mail: Box 1073, Midland, Tex, 


WASHINGTON (D. C.) 
DISTRICT 

Bean, Leonard, chemist, National Bureau 
Standards, Washington 25, For 
mail: 5421 Spring Rd., Bladensburg, Md. 

Fulmer, Glenn E., research physicist, 
Grace and Co., Washington Research 
Center, Clarksville, Md. 

Hague, John Louis, chemist, 
Bureau Standards, Washington 25, 
D.C. For mail: 8315 Woodhaven Blvd., 
Bethesda 14, Md. 
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Unique research too/... 


The Ubiquitous Strain Gage 


Small size, high accuracy, and amazing versatility have 


made the strain gage indispensable tool wher- 


ever strain measurements are made. For over years 
this tiny, precision-made bit paper and metal has 
been doing job that nothing else could do. 


Data provided strain gages made possible the lighter, 
high-strength structural members needed for modern 
aircraft. They have permitted close, detailed analysis 
wing stresses, propeller vibration, landing gear shock, 
and many other critical factors aerodynamic design. 


Strain gages have played major role developing 
today’s compact, high-powered automobile engine, 


LIMA: HAMILTON 


Instrumentation Division 
Waltham, Mass. 


probing its innermost parts and relaying the story 
dynamic stress. They have been used the structural 
analysis buildings, bridges, dams, ships, auto bodies, 
industrial machinery, and endless list fabri- 
cated parts and structures—even artificial limbs. 


Capable measuring static, dynamic impact strains 
under widely divergent ambient conditions, SR-4 strain 
gages give free rein the skills and imagination the 
scientist, engineer technician who uses them. 
wealth strain gage data available. Write the 
address below, Dept. 4-B, and ask for Bulletin 4315. 
let have B-L-H man call you. 


FIRST in force measurement 


Strain Gages Transducers Testing Machines 
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New Members 


(Continued from page 76) 


Lanzano, Gaetano, nuclear attache, National 
Committee for Nuclear Research, Via 
Belisario 15, Rome, Italy. For 
2400 Sixteenth W., Washington 
9, D.C. 

Roberts, Aaron Gene, chemist, National 
Bureau of Standards, Organic Coatings 
Section, Washington 25, D.C. 

Department Agriculture, Rural 
Electrification Administration, 
Newman, Jr., assistant chief, Telephone 
Iingineering Div., Washington 25, D. C. 

Warren, William, colonel, United States Air 
Force, Washington 25, D. ¢ For mail 
2480 Sixteenth St., N. W., Washington 9, 
€. 


WESTERN NEW YORK- 
ONTARIO DISTRICT 
DeLeuw, Cather and Co., Canada, Ltd., 
W. Madison, chief engineer, 1491 Yonge 

St., Toronto, Ont., Canada. 

Electro-Thermal Industries, Inc., 
tose, chief metallurgist, Main St., 
Pear! River, 

Chesterfield, William C., chief inspector, 
Dominion Steel and Coal Corp., Ltd., 
Canadian Steel, Graham Nail Div., Box 
283, Weston, Toronto 15, Ont., Canada. 

Deelman, E., supervisor, Chain Develop- 
ment, Pioneer Saws, Ltd., 910 Monaghan 
Rd., Peterborough, Ont., Canada.; For 
mail: 837 Fairbairn Ave., Peterborough, 
Ont., Canada. 

Faragher, Donald Q., partner, Faragher 
Macomber, Arehitects, 900 Powers Bldg., 
Rochester, 14, N. Y. 


Now, STANDARD Brinell method 


test results 


motorized 


production testing machine. 
Shows AUTOMATICALLY the 
DIAMETERS the ball impressions 


OPTICS 


THE WOLPERT-GRIES 
Brinell Hardness Testing Machine 
Reflex Type 


Accurate, rapid routine production 
Brinell tests are possible with this 
motorized Reflex type machine. 
Greatly magnified image ball im- 
pression eliminates eye fatigue; 
increases precision 0.02 mm. 
Simple limit stops enable operator 
tell glance whether material 
meets specifications; test cycle may 
varied from seconds. 


Write for 
Bulletin No. A-15. 
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Freehafer, J. E., chief engineer, General Rail- 
way Signal Co., Box 600, Rochester 2 


OUTSIDE ESTABLISHED 
DISTRICTS 
Stramit Corp., The, president, 
Box 529, Havre, Mont. 
Hawaii, Library of, Order Section, Hono- 
lulu 13, Hawaii. 


OTHER THAN 
POSSESSIONS 

Cementos California, A., Jara 
general manager, Box 499, Ensenada, B. 
C., Mexico. 

Northern Electric Co., Ltd., C. B. Woodley, 
chief engineer, Communications Equip- 
ment Div., Systems Engineering, 1261 
Shearer St., Montreal, P. Q., Canada. 

Permanent Transit-Mix 
Hugh F. Grightmire, general manager, 23 
John St., Brockville, Ont., Canada. 

Belleville, Corporation City of, Turn- 
bull, city engineer and commissioner of 
works, City Hall, Belleville, Ont., Canada. 

Cerny, Steven, general manager, Bay Mills, 
Ltd., Midland, Ont., Canada. 

Gladu, B., chief metallurgist, Canadian Stee! 
Foundries, Ltd., 5227 Notre Dame 
E., Montreal Q., Canada. 

Hanson, Albert, secretary, Hanson, Parr 
Engineering, Ltd., Box 4295, Edmonton, 
Alta., Canada. 

sa Z., Richard, Publie Works Dept., 
Caracas, Venezuela. For mail: Apartado 
5845 Este, Caracas, Venezuela. 

Jackalin, Eric T., assistant project manager, 
Canadian Steel Wheel, Ltd., 1900 Dickson 
Montreal, Q., Canada. 

Newby, Leonard R., engineer, Walker 
Newby, Ltd., 1023 Ninty-eighth 
Edmonton, Alta., Canada. 

Raga, M., Rafael, Prolongaciédn 8, 
Quinta Villalta, Caracas, Venezuela. 

Roa, Rafael, engineer, Cables Colombianos, 
Carrera 32 No. 10-30, Bogota, Colombia. 

Russell, R., Analytical Div., Aluminium 
Laboratories, Ltd., Box 250, Arvida, P. 
Q., Canada. 

van Eijnsbergen, Jan F. H., director, Dutch 
Galvanizing Inst., 93 Jan van Nassaus- 
traat, The Hague, The Netherlands. 

Weiss Stanley, works metallurgist, Inter- 
national Harvester Co. of Australia Pty.. 
Ltd., Box 223, Geelong, Victoria, Austra- 
lia. 

Wilson, David McLean, soils engineer, 
American Embassy, APO 
271, New York, 


Associate Member. 


OTS Research Reports 


THESE reports, recently 
made available the public, 
obtained from the Office Technical 
Services, Department Com- 
merce, Washington 25, 
number. 


Study the Deterioration Adhesives 
Metal Bonds High Temperatures, 

Engineering Study Vacuum Metal- 
lizing, 

Evaluation Thin Films Sensitive 
Corrosion 121536. $1. 
Investigation Concerning Variables Pre- 
coating Materials Used Investment 

Castings, 131641. cents. 

Study Technique for 
Cast Structures Aluminum: Final 
Report, 

The Effect Temperature the Mag- 
netic Properties Nickel-Iron Alloys, 
131799. $1. 

The Engineering Properties Commer- 
cial Titanium Alloys, 121647. $4. 
Laboratory Evaluation Silane Fluids 
Potential Base Stocks for 
Fluids and Lubricants, 131889. $1. 

Preparation Standards and Test Pro- 
$3. 
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Kimble 


One the most significant developments buret history, the 
Manostat Needle Valve Buret, now available with Kimble 
Tubes. Now you can perform your without 
stopcock adjustments. 


This new instrument provides fine needle valve control 
liquid flow, eliminating crude, annoying stopcock grease contami- 
nation. 


equipped with newly improved glass and plastic valve 
practically eliminating the possibility breakage: liquid comes 
with only glass and Teflon.** Other plastic parts, not 
contact with liquid, are made Hysol ‘which resistant 
nearly all laboratory reagents. 


The Buret tubes are accurately calibrated the closest toler- 
ances, and permanent fused-in ceramic scale insures lifetime 
graduations. 


*Patent Applied For 
**T. M. DuPont 


G3119 Needle Valve Buret 
MACRO SIZE 


Capacity, ml 100 50 25 
Subdivisions, ml 0.2 0.1 .05 
Each 16.05 11.70 12.45 
Package of 4 57.78 42.12 44.82 


Graduated tube only 
6.20 


Note: Please not fail specify size 
well no. with your order. 


20-26 N. MOORE STREET DEPT. 229, N. Y. 13, N. Y¥. 
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PERSONALS. 


News items concerning the activities our members 
will welcomed for inclusion this column. 


Dr. Allen Astin, director the Na- 
tional Bureau Standards, Dept. 
Commerce, has announced the appoint- 
ment Dr. Robert Huntoon the 
newly created position deputy director. 
this post, Dr. Huntoon serve al- 
ternate the director external matters, 
and will exercise day-to-day direction and 
review programs, working 
the associate directors for 
gineering, Chemistry, the Boulder (Colo- 
rado) Laboratories, Planning, and Admin- 
istration. will continue serve as- 
sociate director for physics. 


Clamer has been elected chairman 
the board, Ajax Engineering Corp., Tren- 
ton, Dr. Clamer has been mem- 
ber of ASTM since 1902, is a Past Presi- 
dent and Honorary Member. 


David Gurinsky, year’s leave 
absence from Brookhaven National Lab- 
oratory, Upton, Y., working with 
the metallurgy division General Atomic 
for the next and will located 
their Torre Pines Laboratory, San Diego, 
Calif. 


late 1958 the Colton, Calif., Public 
celebrated its Golden Anniversary. 


This much interest many members 
Wilson Hanna, ASTM Hon- 
orary Member and one our staunchest 
members, has been trustee the library 
since 1935 and president since 1952. 
this note written, January, the 
Hannas are the first stages their 
left San 
Francisco right after Christmas, and are 
returning California about the middle 
March. 


Henry Hebley, director research, 
Consolidation Coal Go., Pittsburgh, Pa., 
retired December 31, 1958. represented 
the company membership ASTM for 
many years, and was active ASTM 
Committees D-5 Coal and Coke, E-11 
Quality Control, D-19 Industrial 
Water, and represented Bituminous Coal 
Research, Inc. D-22 Methods 
Atmospheric Sampling and Analysis. Mr. 
Hebley served secretary the Pitts- 
burgh District Council from 1950 1954 
and currently member the Council. 
plans consulting work prob- 
lems stream and air pollution they 
concern the coal industry, and will con- 
tinue reside his home 216 Jefferson 
Drive, Pittsburgh 28, Pa. Mr. Hebley has 
received many awards from engineering 


WILSON “ROCKWELL” 


THE STANDARD HARDNESS TESTING ACCURACY 


Complete Library Helpful Information 
Hardness Testing 


matter what hardness testing 
requirements you have, there’s 
WILSON instrument the job for 
you. WILSON’s library hardness 
testing information has data 
applications—the principles the 
tester—operation 
accessories—conversion tables 
the full line WILSON instruments. 


Write for complete details specific machines. Just 
check the bulletins particular interest you. 


DH-325——wiLson “ROCKWELL” Hardness 
“ "Testers, for most hardness testing require- 
ments. 


Superficial Hard- 
/ ness Testers, for extremely shallow inden- 
tations. 


NAME 
ADDRESS 


CITY... 


DH-327—Special Testers, for 
unusual applications, including Automatic 
and Semi-Automatic models. 

[) DH-328—rvuKoNn Tester, for precision MICRO 

“— and MACRO testing. 


COMPANY 


STATE 


; MECHANICAL INSTRUMENT DIVISION 
AMERICAN CHAIN CABLE 
230-C Park Avenue, New York 17, N.Y. 


CIRCLE 116 READER SERVICE CARD 


ASTM BULLETIN 


societies here the United States, well 
abroad. 


Hendren, chief chemist, Pan Amer- 
ican World Airways, International 
Airport Branch, Miami, Fla., retired Nov. 
1958. For many years represented 
the company’s membership the Society 
and also ASTM Committee D-2 
Petroleum Products and 
Mykytka will Mr. Hendren 
the Society activities. 


Victor Hicks was promoted recently 
rear admiral, Naval Reserve, thereby 
becoming the first and only Engineering 
Duty (Ordnance) Officer flag rank, regu- 
lar Navy Naval Reserve. Not now 
active duty with the Navy, charge 
the Physics Laboratory the Allen- 
Bradley Co. Milwaukee and research 
professor the graduate 
faculty Marquette University. 


Harry Hyams, who represented the 
Institute Petroleum (British) Com- 
mittee D-2 Petroleum Products and 
Lubricants for number years, retired 
31, 1956 Mr. Hyams was 
elected Honorary Membership that 
committee. will reside Hemp- 
stead Way, London, 11, England. 


Jean Jeancon, III, now chief en- 
gineer, Cables, Sequoia Wire and Cable 
Co., Division Mandrel Industries, Bur- 
bank, Calif. Formerly was assistant 
director engineering, Hall-Scott, Inc., 
Burbank, Calif. 


Morrison, manager, research lab- 
oratory, SKF Industries, Pa., 
has been appointed assistant the vice- 
president, engineering and research. 


Mustin now associated with 
Douglas Aircraft Co., Inc., Santa 
Calif., packaging research coordinator. 
Formerly was manager, Los Angeles 
Division, Container Laboratories, 
Los Angeles. 


Melville Prior, product manager, 
Dewey Almy Chemical Co., Cambridge, 
Mass., has been appointed technical serv- 
ice Manager the construction chemicals 
department. 


Edgar Ross, member ASTM since 
1923, retired Sept. 1958, from the Sun 
Oil Co., Pa. Dr. Ross has 
been active committee work, having 
served Committees Paint, D-2 
Petroleum Products and Lubricants, 
Materials for Roofing, and 
D-9 Electrical Insulating Materials. 


Samuel Rothstein, formerly consulting 
engineer, Fairchild Camera and Instru- 
ment Corp., New York, recently joined the 
technical staff the American Machine 
Foundry Co., Greenwich Engineering 
Division, Greenwich, Conn. 


Ralph Schaefer, formerly technical 
adviser the president, The Cleveland 
Graphite Bronze Co., Cleveland, Ohio, 
now director research and development, 
the Bunting Brass and Bronze Co., Toledo, 
Ohio. 
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THE MOREHOUSE 


PROVING RING 


STANDARD 
ACCURATE FORCE 
MEASUREMENT 


for immediate 
shipment 
from our 
stock 


The Morehouse Proving Ring widely known for 
its accuracy, repeatability and maintenance cali- 
bration over long periods time. With accuracy 

cells, universal testing machines, torque dynamometers, 

weighing systems and other force 


BALANCES 


METTLER SINGLE PAN, DIRECT READ- 
pression-tension rings are listed constant sensitivity substitution weighing com- 


and optical presentation the result. They 
are outstanding for speed, accuracy and con- 
venience for many types laboratory purposes. 


For analytical work maximum accuracy, 


many available accessories which 
facilitate calibration procedures. 


Territcries cp2n for qualified 


the series and the M-5 model overcome 
tedium and uncertainty important sample 
preparation. 
MOREHOUSE MACHINE For bulk weighing, dispensing, packaging, 
weight conformity inspection and other tasks 
1742 Sixth Ave. Pa. requiring medium accuracy, the series plat- 
CIRCLE 117 ON READER SERVICE CARD form type fulfill a comparable purpose. 


For weighings sub-analytical nature 
industry, teaching, the new series covers 
the range between the and series. They in- 
corporate features both, i.e. total enclosure 
and multiple weight manipulation the 
series, and reduction number individual 
reference weights means extended optical 

Taring provided for the and series 
and the models the series. 


} *Accuracy Optical | 
| Model | | - scale | Price 
Cat. No | grams optical j 
| } range | fonge | 
ISSS-C | B-6 100 gms | +0.02 mg 115mg | 995.00 
Oxygen Bomb Sulfur Apparatus H-5 160 gms 1200 650.00 
For: 1924-B K-5 2000 gms 1000 gms 455.00 
Sulfur Coal and Coke ASTM 271-48 
Sulfur, Halogens, Arsenic, etc. other Combustible Materials 1924-C K-7T +0.03 gms 
The Series 1900 apparatus consists of a Parr *Accuracy beyond the optical seale range is limited to Class 
tolerances of weights incorporated. 


self-sealing oxygen bomb with all accessories 
and instructions for the rapid combustion 
analytical samples when calorific measurements 


are not required. ARTHUR THOMAS CO. 


der from any Parr Dealer, or write direct for Spec. 1900. 


VINE STREET THIRD 
PHILADELPHIA PA. 


More and More Laboratories RELY THOMAS 
CIRCLE 119 ON READER SERVICE CARD 


PARR INSTRUMENT CO. 


MOLINE, ILLINOIS 
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Personals 


(Continued from page 80) 


Vernon Steinle, research and develop- 
ment director, Jonnson Son, 
received the first Milwaukee Section 
Award the American Chemical Society. 
This occasion was one the highlights 
the 50th Anniversary celebration the 
Milwaukee Section. 


Stitt, research engineer, the 
Mahon Co., Detroit, Mich., was the re- 
cipient the George Sieger 


Award from the Detroit Section 
the American Welding 
Stitt was honored for making the most 
outstanding individual contribution the 
growth the Society the past ten years. 


William von Fischer, coordinator re- 
search and development, the Glidden Co., 
Cleveland, Ohio, now vice-president, re- 
search. 


Richard Walker, previously Nitrile 
Rubber sales engineer, Rubber and Rubber 
Chemicals Dept., Goodyear Tire and Rub- 
ber Co., Akron, Ohio, associated with 
Rubber World technical editor. 


AND ONLY 


CREEP AND STRESS 
RUPTURE TESTING 
MACHINES 


As elevated temperature ranges continue to climb, needs are 
created for complete systems equipment capable test- 
ing physical properties materials high temperatures. 


NOW — from one source, ready-to-operate systems incor- 


HYDRAULIC FATIGUE 
TESTING MACHINES 


HYDRAULIC 


porate all these components: 


BASIC TESTING MACHINE 
STRAIN MEASURING INSTRUMENTATION for at- 


mosphere, controlled atmosphere and vacuum furnaces 


COMPLETE HIGH TEMPERATURE ACCESSORIES 


including furnaces, temperature controllers, vacuum 


DEATHS... 


Eugene Allen, member the So- 
ciety for years (Aug. 1958). was 
manager, Allen Inspection Ltd., 
Hamilton, Ontario, Canada. 


Warren Ames, president, Ames 
Co., Waltham, Mass. (Sept. 12, 1958). 
Since 1939 Mr. Ames represented the com- 
pany membership ASTM, serving 
Committees D-13 Textile Materials, 
A-1 Steel, B-7 Light Metals and Al- 
loys, B-8 Electrodeposited 
Coatings, and B-9 Metal Powders and 
Metal Powder Products. addition, Mr. 
Ames was special adviser member 
Testing. 


Collins, chemist, Rock Island, 
Ill. (Dee. 22, 1958). had been mem- 
ber the Society since 1936. 


Merton Davey, partner, Andrew 
and Son, Harrisburg, Pa. (Dec. 
10, 1958). Mr. Davey joined the Society 
1957. 


Stanley Franklin, chemical engineer, 
Fram Corp., Providence, (June 16, 
1958). had been member the So- 
ciety since 1946. 


Walter Heinrich, member the 
Society since 1932 (recently). Hein- 
rich was executive vice-president and di- 
rector engineering, James Kearny 
Corp., St. Louis 10, Mo. 


Max Hoffman, president, Chain 
Link Fence Corp., Chicago, Ill. (Oct. 25, 
Mr. Hoffman joined ASTM 


1957. 


Lamarche, technical information 
engineer, Quebec Provincial Department 
Roads, Quebec, Q., Canada (recently 
had been member since 1944. 


the Society (July 1958). was affiliated 
with Howard Green Co., Cedar Rapids, 


Martin Maier, head, Physics Section, 
Research and Development Department, 
U.S. Asbestos Division 
hattan, Inc., Manheim, Pa., (Dec. 23, 
Maier represented the com- 
pany Society membership and also 
Committee D-13 Textile Materials. 


UNIVERSAL TESTING 
MACHINES 


pumps and complete related instrumentation. 


John McRea, director, Washington 
Testing and Engineering Services, Arling- 
ton, Va. (recently). Mr. McRae was 
member the Society for years. 


With testing temperatures 3500°F currently available, 
Riehle engineers expect announce new range 
4000°F the near future. 
UNIVERSAL 
SCREW POWER 


TESTING MACHINES 


For saving time vital projects, rely Contact 
regarding your requirements for physical testing ele- 
vated temperatures. Kenneth Merrill, electrical sheet 
metallurgist, Sharon Steel Corp., Niles, 
Ohio (Dec. Mr. Merrill joined 
the Society 1940, and since 1943 has 
been active the work Committee A-6 
Magnetic Properties. 


A DIVISION OF 


American Machine and 


AS-25, EAST MOLINE, ILLINOIS 


Phillips, assistant refinery superin- 
tendent, Dorado Refining Co., 
Dorado, Kans., was fatally injured tor- 
nado last June. had been member 
the Society since 1954. 
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Taisia Stadnichenko 26, 1958) af- 
ter short heart ailment. She was the rep- 
resentative the National Research 
Council ASTM Committee D-5 Coal 
and Coke. Miss Stadnichenko’s entire 
career was devoted research coal, and 
her papers, and those written collabora- 
tion with others, are valuable contributions 
this field. 


William Wight, member the So- 
ciety since 1956 (June 16, 
Wight was affiliated with Kelsey Hayes 
Co., New Jersey Division, Clark, J., 
supervisor, Quality Control. 


The 


(Continued from page 69) 


1958 Proceedings the Thirty- 
Seventh 


Highway Research Board, Washington, 
C., 676 pp. 


WEALTH information 
and data contained the many 
papers published this latest edition 
the Annual Proceedings the High- 
way Research Board. Following the 
usual form, the papers are grouped 
under the several facets highway 
research and administration, with sec- 
tions Economics; Finance and Ad- 
ministration; Design; Materials and 
Construction; Maintenance; 
and and Soils, Geology, 
and Foundations. 


5” x1” 
ROTARY TABLE 


Principles Electrical Measurement 


Buckingham and Price, Philo- 
sophical Library Inc., New York (1957); 
592 pp.; $15.00 


THE AUTHORS are respec- 
tively, head the Department Elec- 
trical Engineering the Loughborough 
College Technology, and senior lec- 
turer Electrical Engineering the 
Bradford Technical Coilege England. 
Their expressed purpose combine 
one book reference for practicing engi- 
neers and text for college courses 
electrical measurements covering the 
material British professional examina- 
tions this subject. According 
editorial preface this evidently one 
series books which such com- 
bination attempted. The statement 
the editors the series that, 
effect, this now more desirable than 
heretofore because for advanced stu- 
dents, smaller proportion the time 
engineering colleges required for 
the teaching purely fundamental 
seems counter the trend 
schools. 
Buckingham and Price have succeeded 
admirably meeting their aim, al- 
though the result rather lengthy 
text. most schools careful selection 
the material would thus required 
meet ordinary course limitations. 
This selection should easier than 
might first appear because number 
instruments and that are 
either obsolete little used 


Custom work 
ENGINEERING 
EQUIPMENT 


country are discussed. There are also 
sections amplifiers, oscillators, tran- 
sients, and symmetrical components that 
are ordinarily covered other engineer- 
ing courses. should noted that 
the authors have broken with the British 
custom including short development 
the principles electricity and mag- 
netism text this sort, and have 
also avoided the use purely descrip- 
tive material and photographs com- 
mercial instruments. 


The general coverage that d-c 
and a-c measurements power and 
audio frequencies, including both labora- 
tory (null balance) and shop (deflec- 
tional) methods. However there are 
addition chapter resonance 
methods useful higher fre- 
quencies, and short chapter trans- 
ducers for measuring several non-elec- 
trical quantities. Chapter headings (in 
order) are Instruments, 
Deflectional Methods, Potentiometer 
Measurements, Systems Dimensions and 
Standards, Bridge Methods, Oscilla- 
tions and Vibrations, Methods Using 
Thermionic Valves, Resonance and 
Heterodyne Methods, Power System 
Methods, Integrating Meters, Instru- 
ment Transformers, Magnetics Meas- 
urements, and Measurement some 
these the coverage complete enough 
serve the needs the practicing engi- 
neer well provide material for 
college course measure- 
ments. Francis HERMACH 


UNIVERSAL 
DIVIDING HEAD 


have the facilities assist development your ideas sketches 
the final assembly drawing stage with quotation for manufacturing. With- 
out trained personnel the instrumentation field, this step can time 
consuming and costly. guarantee confidential handling your problem. 


CATALOG UPON REQUEST 


CUSTOM SCIENTIFIC INSTRUMENT, INC. 


541 DEVON 


~ 
DOW GAS 
TRANMISSION 
CELL 
ELECTRICAL 
RESISTANCE 
TESTER 


ROLL 
RUNOUT 
INDICATOR 


INDICATOR 
CALIBRATOR 


KEARNY, 


DIAL 
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TESTER 


KLETT 


Colorimeters 


Visual 


Photo-Electric 


Special Types For Testing 


Colors Petroleum Products 


Glass Color Standards 
Glass Cells 


Fluorimeter 


Nephelometer 


KLETT MANUFACTURING COMPANY 


Manufacturers Scientific Instruments 


179 East 87th Street New York 
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All stainless 
steel interiors. 
Temperature range 

60-250°C. Fitted 
take glass inner 
door. Model 95375, 


inside 
95380, 
Write for 


Bulletin 


FORCED CIRCULATION 


RECTANGULAR 


CENCO the most complete line of scientific in- 
struments and luboratory supplies in the world. 


CENTRAL SCIENTIFIC CO. 


1718-G Irving Park Road « Chicago 13, Illinois 
Branches and Warehouses — Mountainside, N. J. 
Boston Birmingham Santa Clara Los Angeles Tulsa 
Houston Toronto Montreal Vancouver Ottawa 
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TITRATIONS 
AUTOMATION 


Make titrations 
routine function for 
lab assistants! Cenco’s 
new Matic End- 
point Detector and 
Volumatic 
enable quick, suc- 
cessive determi- 
nations just 
push button 
and 
number. Elimi- 
nates human ele- 
ment and drainage er- 
rors. Precise within few 
parts per thousand. Write for 
Bulletin 285. 


No, 20925 Color « Matic Endpoint Detecto~ 7 co 
No. 20926 Volumatic Syringe............ $295.00 


CENTRAL SCIENTIFIC 
1718G Irving Park Road « Chicago 13, Illinois 
Branches and Warehouses — Mountainside, N. J. 
Boston Birmingham Santa Clara Los Angeles Tulsa 
Houston Toronto Montreal Vancouver Ottawa 
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NEW! 


NEWS NOTES 


Laboratory Supplies and Testing Equipment 


information based literature and statements from apparatus manufacturers and laboratory supply houses. 
The Society not responsible for statements advanced this publication. 


LABORATORY ITEMS 


Vibration Tester— Introduction new 
vibration fatigue testing machine, Model 
VP-D, has beea 
subjected comprehensive fatigue test 
accelerations 

All American Tool Mfg. Co. 3001 


useful 
tories where continuous 
samples, close temperature control, and 
minimum are 
Aminco now offers wide 
selection baths. Heated 
models well baths containing heating 
and elements are included 
the new line. 

American Instrument Co., Inc. 3002 


new Model TC-2 Thermo- 
couple Calibrator provides precisely 
rate calibration thermocouples used for 
controlling and recording test tempera- 
tures. 


Areweld Co. 3003 


sents many improvements over the estab- 


lished PG-650 High Powered Pulsed Os- 
The major feature interest 
Helipot delay potentiometer for cover- 
ing three overlapping ranges 200, 1100, 
and 11,000 microseconds, and separate 
delayed-trigger output for synchronizing 
any standard cathode 
with delayed and expanded sweep, when 
the PG-560-C internal 
trigger. 
Arenberg Laboratory, Inc. 


3004 


Vernier Magnifier—Increased accuracy 
reading all vernier scales now possible 
with new vernier magnifier. The clear 
body the magnifier designed 
admit available room light. 

Bausch Lomb Optical Co. 3005 


Plastograph—-A new Plasto- 
graph designed meet the needs plas- 
tics production and research programs 
introduced. The new instrument said 
offer low-cost method for color match- 
ing; color and filler mixing; lubrciation, 
antioxidant and studies; also, 
polymer stability analysis; determination 
graft sites and weights. 

Brabender Instruments Inc. 3006 


Moisture Balance— new and improved 
moisture balance for fast and highly ac- 
curate determinations moisture content 
wide variety materials has been de- 
signed. Principal feature the new 
model its built-in autotransformer which 
regulates voltage automatically 
vides more convenient temperature con- 
trol than previous moisture 
which the autotransformer was separate 
unit. 

Central Scientific Co. 3007 


Reticles— Offer make Reticles 
designed order customers. 
Finescale Co. 3008 


Concrete new Model FT- 
Jobsite Testing Machine for 
and concrete products said the 
most low cost tester offered. 

Inc. 3009 


line reliable, highly 
efficient, static transistor transverters 
rugged and maintenance-free. They fea- 
ture high power-to-weight ratio, 
operation and long-life service. 

Freed Transformer Co., Inc. 3010 


Several the 
1,079 testers 
available from TMI 


PRECISION THICKNESS 
(Motorized Measurement) 


COMPRESSION-TENSION 
FLEXURE-SHEAR 


TENSION-IMPACT 
(The New Plastics Test) 


MICRO HARDNESS 
(Rubber-Plastics-Coatings) 
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Potential Test Set 
Megpot Model 573 for high potential test- 


new, simplified 
ing being manufactured. This model 
includes the special current limiting cir- 
cuit which responds milliseconds pre- 
vent component breakdown during non- 
destructive testing, including those units 
with delicate windings. 

General Hermetic Sealing Corp. 3011 

Test Tube Racks—To eliminate the ex- 
pense and annoyance continually re- 
broken and test tubes, 
onger lasting, safe and attractive poly- 
ethylene test tube racks are now being of- 
fered. 

General Scientific 3012 


Equipment Co. 
Digital Indicator—A new Digital Indi- 
and Printer, Model 176, has been 
announced. Designed for high accuracy 
and resolution indication, the Model 176 
permanently records weight, strain, tem- 
perature, pressure, and other variables 
which can measured sensitive, bridge 
type 
Gilmore Industries, Inc. 3013 
Equation handy slide-rule 
chemistry announced which will ac- 
tually predict whether not chemical 
reaction possible for 10,000 different 
chemical equations. 
Graphic Co. 3014 
Gas Flow electrical gas 
flowmeter calibrated for true mass flow 
has won the approval Underwriters’ 
Laboratory for use the presence cer- 
tain flammable and explosive mixtures 
(Class Group according an- 
nouncement made the manufacturer. 
Hastings- Tne. 3015 


Thermo-Regulators—A control setting 
which can varied over wide range 
seconds makes extremely precise air 


liquid temperature control easy, 


and economical. 
The Eldridge Co. 3016 


Package Tester—A 100-lb capacity 
vibration package tester has been de- 
veloped used with the 100-lb drop 
tester for performing package tests ac- 
cordance with National Safe Transit Com- 
new machine, designated Type 100 
SVM, compact, low-cost unit, com- 
pletely self-contained and ideally suited 
for performing laboratory package tests 
parcel post size packages and other con- 
tainers too small tested economically 
larger machines. 

L.A.B. Corp. 3017 


Portable new ap- 
paratus which can modified and en- 
larged varying degrees complexity 
recovering solute from dilute solutions 
announced. 

Laboratory Glass Instruments Corp. 


3018 
Safety Tongs—Griptongs and Niptongs 


radioactive objects removing ob- 
jects from furnaces. ovens, and acid baths. 
Machine Instrument Design Corp. 3019 


Custom-Built Counters—Custom-built 
counters the job that standard pro- 
duction counters cannot do, are 
mechanical-digital and pulse-type coun- 
ters which have been designed and built 
meet the customer’s special application 
and quantity quireme 


Mast Developme Co. 3020 


Give quick accurate answers the de- 
teriorating effect sunlight, weathering, 
washing and wearing materials. few 
minutes, hours, days Atlas-Ometers 
equals years normal use deterioration. 

Indispensable for speed testing 
product development and quality control 
production. Exact standardized test 
programs can repeated frequently 
required. 


Used extensively these industries: 


Clothing makers 

Printing ink manufacturing 
Plastic and coated fabrics 
Electric manufacturing 
Dyestuffs and chemicals 
U.S. Government 

Rubber products 


Automotive industry 
Consultin laboratories 
Woolens and worsteds 
Rugs and carpets 

Soaps and detergents 
Paint, varnish, dry colors 
and many others 


Complete manual each machine request 


Atlas Electric Devices Company 
4114 N. Ravenswood Ave., Chicago 13, Ill., 


U.S.A. 


Weather-Ometer ® Fade-Ometer ® 


Launder-Ometer ® 
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Atlas-Ometers 


Weather testing translucent fiberglas for 
outdoor use in an Atlas Weather-Ometer at 
the Alsynite Company of America. 


Tester 


Random Tumble 
Pilling Tester 


Accelerotor ® 


Wide Mouth new or- 
ganic wide mouth reaction vessel which 
ideal for preparations small quantities 
and especially viscous materials an- 
nounced. The large, 2-in. inside diameter 
facilitates the removal material and af- 
fords ease cleaning after use. 

Micro-Wave, Inc. 3021 

Transistor Power new tran- 
sistor power supply featuring stable output 
tinuous duty offered. 

Mid-Eastern Electronics, Inc. 3022 

Visicorders—Two new models 906 
series direct-recording oscillographs 
provide higher recording and 
increased channel capacities. 

Minneapolis-Honeywell Reguiator Co. 

3023 


High-Speed 
specimens can tested rapid sequence 
with new Automatic Super Univer- 

sal Testing Machine. The standard 400,- 
model has second range 
200,000 can changed dur- 
ing test. 

Tinius Olsen Testing Machine Co. 3024 

new comparator, adapt- 
able all types AGD dial indicators 
has recently been designed. This new 
Model comparator can supplied with 
any the ‘Em-re’’ Dial Indicator 
models. Supplied alone, 
equipped with adapter easily 
date any dial indicator with conventional 
back. 

Petz-Emery, Inc. 3025 

bench-top Chromato- 
cab for paper chromatography, which of- 
fers the insulation and positive vapor seal 
the larger chromatography cabinets but 
has the compactness and portability 
glass jar unit, announced. 

Research Specialties Co. 3026 

Conductive Pattern—Rowe Engravers 
can supply standard size, stainless-steel 
mesh screen in. internal dimen- 
sion, 200 200 mesh stainless steel, wire 
diameter 0.002 in., aperture size 0.003 
in.), lay down any conductive pattern 
the require ments ASTM 257. 

Rowe Engravers 3027 

Thermolyne Furnace— Type 2000 Ther- 
molyne Furnace features new electronic 
controller which holds pre-set tempera- 
ture within close limits. Having mov- 
ing parts other than the relay contacts, 
the control instrument practically im- 
mune vibration, dust and dirt. 

Thermo Electric Mfg. Co. 3028 

Basic Ratemeter—New SU-3D, basic 
ratemeter and laboratory monitor, 
a-c operated count ratemeter with at- 
tached thin window Geiger detector. The 
instrument, besides being invaluable 
the laboratory, has found wide acceptance 
educational institutions for demonstra- 
tion purposes and for performing certain 
tvpes laboratory experiments. 

Tracerlab, Inc. 3029 

Temperature strip- 
chart recorder with variety ranges 
provided easily changed plug-in ele- 
ments has been announced. These match 
appropriate thermocouples. Automatic 
reference junction 
nates need for external temperature refer- 
ence. 

Varian Associates, Instrument Div. 


3030 
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TARING 


BOWLS, PANS, CONTAINERS SCOOPS 


EASY 


All Mettler precision scales can supplied 
with this built-in taring device. makes 
these modern instruments the most versa- 
tile, practical and convenient scales avail- 
able today plant and laboratory. 


2 


addition the standard calibration 
grams, many types can now supplied 
with calibration pounds and ounces, 
pounds and decimals, grains, pennyweights 
assay-tons. 
Write today for the complete file the modern 
METTLER line balances and scales. 
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NEW ELECTROPOLISHER 


FOR 
METALLOGRAPHIC 
SAMPLES 


SIMPLICITY OPERATION 
INTERCHANGEABLE 
ELECTROLYTE TANK 
IMPACT and CORROSION 
RESISTANCE 
EASY FILL and EMPTY 
CONVENIENT ELECTROLYTE 
STORAGE 
COMPLETE ELECTRICAL. 
INSULATION 
INCREASED SAMPLE AREA 
GREATER ELECTROLYTE 
CAPACITY 
VERSATILE POWER SOURCE 
RIPPLE CONTROL 
No. 1720 ELECTROPOLISHER FIELD TESTED and APPROVED 


Extra Tanks Cooling Coils 
Cathode Holders 


METALLURGICAL APPARATUS 


2120 GREENWOOD ST., EVANSTON, ILLINOIS, U.S.A. 
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OTHER EVENTS 


March Pittsburgh Conference 
Analytical Chemistry and Applied Spec- 
troscopy and Exposition Modern Lab- 
oratory Equipment; sponsored the 
Analytical Chemistry Group, ACS, and 
Spectroscopy Society of Pittsburgh 

March Founders’ Society 
America, 57th Annual Meeting, Drake 
Hotel, Chicago, Il. 


March Railway Engineering 
Assn., Annual Meeting, Sherman Hotel, 
Chicago, Il 

March Society Amer- 
ica, 9th Annual Iron and Steel Confer- 
ence, Pittsburgh, Pa. 

March Institute Chem- 
ical Engineers, National Meeting, Chal- 
fonte-Haddon Hall, Atlantic City, N. J. 


March Assn. Corrosion 
Engineers, National Meeting, Sherman 
Hotel, Chicago, Il. 

March 16-20-—-American Society for Metals, 
Western Metal Congress & Exposition, 
Auditorium, 
Calif. 

March 23-26-——Institute of Radio Engineers, 
National Convention, Coliseum and Wal- 
dorf-Astoria, New York, N. Y. 

April Conference Physical 
Metallurgy Stress-Corrosion Fracture, 
Mellon Institute, Pittsburgh, Pa., spon- 
sored by Metallurgical Society, AIME; 
Electrochemical Society; NACE; ASTM 

April Nuclear Congress, Public 
Auditorium, Cleveland, Ohio 

April Chemical Society, 
135th National Meeting, Boston, Mass. 

Welding Society, 

Annual Meeting and Exposition, Hotel 

Sherman, Chicago, Ill. 


OZONE TEST CHAMBERS 


OREC 0300 series ozone test chambers are entirely 
automatically controlled with panel instrumenta- 
tion directly indicating pphm/volume the ozone 
concentration which the test chamber operat- 
ing. OREC 0300 series provide ozone concentra- 
tions required all ASTM Specifications, well 
all known Producer, Consumer, and Military 


Specifications. 


OZONE TESTING SERVICE 


Accelerated ozone test chamber testing and Out- 
door ozone testing the stable desert climate 
Phoenix, Arizona are provided economical rates. 
Tests are conducted according ASTM customer 


specifications. 


OTHER OZONE EQUIPMENT 


Static and dynamic stretching apparatus for ozone 
testing, Laboratory Ozone Generators, Ozone Meas- 
urement Instrumentation, and Custom Ozone Ap- 


paratus. 


Building Research 


Pittsburgh, Pa. 
April National Academy Sciences- 
National Research Council, Seminar on the 
Mechanisms 
Ocean House, Swampscott, Mass. 


Foundrymen’s So- 
Castings Congress and Engineered 


Morrison, hicago, Ill. 


American Society Tool En- 
Convention, 


Hotel, Milwaukee, Wis. 


20-22—American Oil Chemists’ 
ciety, Annual Meeting, Roosevelt 
New Orleans, La. 


April 21-23—American Society Lubrica- 
tion Engineers, Hotel Statler, 


Gasoline Assn. 
America, Annual Convention, Baker and 
Hotels, Dallas, Texas 
Scientific Apparatus Makers 
Meeting, The Greenbrier, 
White Sulphur Springs, Va. 


Association Iron and Steel 


Assn., Annual 


Statler, Buffalo, 
International Symposium 


the Physical Chemistry Process Metal- 
lurgy, sponsored Metallurgical Society 


Electrochemical 
Sheraton Hotel, Philadelphia, Pa. 
Construction Specifications In- 
stitute, Annual Convention, Palmer House, 
Chicago, Ill. 


CON 
OZONE 
CHAMBER 


For illustrated brochure, write to: 


Spectroscopic Standard Samples 


eight new stand- 
ard samples ingot-iron and low-alloy 
steel now available from the National 
Bureau Standards. Analyzed and 
certified for carbon, manganese, phos- 
phorus, silicon, copper, nickel, chro- 
mium, vanadium, molybdenum, tin, ti- 
tanium, boron, arsenic, tungsten, 
nium, niobium, and tantalum, these 
standard samples are designed for con- 
trol composition the iron and steel 
industry and for analysis the finished 
products both the producer and the 
consumer. 


The new samples are the first spec- 
troscopic standards which the Bureau 
has certified for carbon 
rus—two elements that can now de- 
termined 
the speed and efficiency the complete 
analysis. The samples are 
addition the usual rod form, which 
diameter and in. long. The 
new disk, in. diameter and in, 
thick, suitable for X-ray fluorescence 
analysis well optical emission 
spectroscopy. 


The rod and disk samples for this set 
standards may obtained from the 
National Bureau Standards for fees 
$4.00 and $6.00, each, respectively. 


Ozone Research and Equipment Corporation 


3840 No. 40th Ave. 


Phoenix, Ariz. 
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units 


for “on-the-job” 
radiography 


at Electric Boat Div. General Dynamics Corp. 


ACCESSORIES 


February 1959 


units for isotope radiography—sources, equipment, containers for Iridium 


tanks, darkroom sundries illuminators, everything 
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Model 489 


curies Iridium 192 

radiographs 
(at 30” distance) 


Into sturdy lightweight fiberglass case bigger than 
overnight bag Tech/Cps has compacted ready-to-go 
radiography unit. Complete with foot control cable 


Its curie Iridium 192 source (5.5 RHM output) will 
easily radiograph steel sections thick realistic 
exposure times. Great for pipeline work—it will take the 
full girth weld diameter thick steel pipe four 
minutes. Great for radiography tight spots—the whole 
works will pass through any opening man can get through 
and the snout and guide cable will poke through hole. 


All this for only $1575.00 complete (without source). 


P.S. will also handle curie Thulium 170 source 
inspecting light metals. 


Model 490 
curies Iridium 192 
radiographs 


(at 30” distance) 


Here’s mobile powerhouse—a free wheeling isotope 
radiography unit that can easily handle the heavy stuff. 100 
curies Iridium 192 (55 RHM output) will radiograph, 
one shot, the full girth weld thick steel pipe 
eight feet diameter minutes. 

For all its power the unit surprisingly lightweight— 
only 135 (it has all-aluminum carriage). Rutty plant 
yards hold terrors for the big balloon tires which 

rides. foot control cable and foot source-guide 
cable are carried front-mounted reel—pay out easily 
the job, coil smoothly for transport the next one. 


All this for only $2300.00 complete (without source). 


For details these units any the other machines services 
listed below call any Picker Branch Office (see local book) 
write Picker X-Ray Corp, So.Broadway, White Plains, N.Y. 


units--35 Beryllium window, KV, 150 (stationary and mobile), 


4 

portable x-ray units—130 KV, 140 KV, 160 KV, 200 KV, 260 
270 portable, intensified image fluoroscopes 


Th 


+ 


CATALOGS LITERATURE 


(Continued from page 86) 


Force Measurement— new semi-tech- 
nical 16-page booklet describing and com- 
paring modern industrial techniques for 
measuring force, weight, pressure, ctc., 
now offered. Fully illustrated with 
sketches, charts, and diagrams, the book- 
let reviews the current state the art, 
describes detail the advantage elec- 
tronic force measurement, and outlines 
the principles SR-4 
gages and their use force-measurement 
devices. 


Baldwin-Lima-Hamilton 6001 


Strain Gage 
scribes two basic systems with time-tested 
features for recording and processing the 
multitude strains required evaluate 
complex structural systems laboratory 
and industrial applications. Also methods 
IBM punched tape are illustrated 
and described this new, two-color, four- 
page folder recently issued. 

B & F Instruments, Inc. 6002 


Price 12-page publication 
announces the latest prices for 
range laboratory supply items includ- 
ing water analysis sets, conductivity 
laboratory glassware and supplies, chemical 
reagents, and the Betz Model Photometer 
with replacement accessories. 

Betz Laboratories, Inc. 6003 


new 12-page catalog and 
price list featuring Vycor laboratory glass- 


ACCURATE 


LABORATORY JOB-SITE 


TESTING 


ware available. Made from special 
per cent silica glass, has excellent 
thermal and chemical stability character- 
istics suitable for use the most accurate 
analytical work. 

Burrell Corp. 6004 


Shock and Vibration 
page booklet which fully and 
illustrates three commercially available 
shock and vibration measuring systems 
has been published. 

Columbia Research Laboratories 6005 


Chemical new 336-page 
catalog British Drug Houses laboratory 
chemicals provides information about 
6500 organic and inorganic chemicals, 
solutions for analytical use, indicators, 
microscopical stains, resins, dyes, 

The Ealing Corp. 6006 


equipment for lab- 
catalog. 

General Radio Co. 6007 


chure the features, applications, 
and specifications the Gilmore Data 
Logger line being offered. 

Gilmore Industries, 6008 


Lab Items, Vol. No. 
12-page catalog describes new equipment 
for laboratory use. 

The Emil Greiner Co. 6009 


Voltmeter—A two-page data sheet de- 
the KIN-TEL Model 501 
five-digit dis splay which the first digit 

KIN-TEL Div. 6010 


Cohu Electronics 


improves quality confrol 
prevents over-design 


lowers project costs 


CONCRETE 


TESTER CT-375 BEAM 


ASTM BULLETIN 


ALL 


CT-900 CONCRETE 
BLOCK TESTER 


TESTING MACHINE 


Engineering Test Apparatus for Soils, 
Construction Materials, Concrete and 
Asphalt ranging from single items self- 
contained Mobile Laboratories are avail- 
able for immediate shipment. 
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new 24-page catalog Ap- 
paratus and Equipment for Chroma- 
tography and Paper Electrophoresis de- 
apparatus for gas, liquid, and 
paper chromatography, and paper electro- 
phoresis available. 

Macalaster Bicknell Co. 6011 


Oxygen Bomb Accessories— assort- 
ment new and improved accessories for 
Parr oxygen bombs and calorimeters 
described the eight-page illustrated bul- 
letin No. 1150. 

Parr Instrument Co. 6012 


Fiber Research— Two literature lists 
fiber research, one electron microscope 
work and the other X-ray diffraction 
investigations are available. 

Philips Electronics, Inc. 6013 


New for the has been an- 
nounced. Among the new items 
trated and described this 20-page 
are: new moisture determination 
ance, high-speed refrigerated centrifuge, 
and circular-type oven. 

Scientific Glass Co., Inc. 6014 


Laboratory Ovens—New types lab- 
oratory ovens and furnaces 
trated and described new four-page 
bulletin No. 5720. 

Soiltest, Inc. 6015 


X-Y new two-page bulle- 
tin describing the technical features the 
Model 1002 Cathode Ray Indicator has 
been published. The bulletin describes 
X-Y coordinate indicating device hav- 
ing identical, high-gain coupled ampli- 
fiers both the horizontal and vertical 


Technitrol Engineering Co. 6016 


EASTERN OFFICE 
EAST 42nd ST., NEW YORK 
TELEPHONE YUkon 6-7383 


February 1959 


MEASURE 
VOLU 
: 


See 

Booth 625 
Western Metal Exposition 
Pan-Pacific Auditorium 
Los Angeles, Cal. 

Mar. 16-20, 

1959 


Photograph courtesy American Chain & Cable Co., Inc. 


Van 


SPEEDS RADIOGRAPHY 


quality castings for high-pressure use. 


the new radiographic laboratory American Chain The 2-Mev Van Graaff 
gives these advantages: 


For thick sections 10”. 
Through wide penetration range 
Van Graaff® x-ray generator flexibly mounted for fast, Sections varying through 
precisely controlled vertical and horizontal travel. The com- are clearly radio- 

ination rapid positioning and high x-ray output allows 

castings, like the 4500-pound valve body shown above, with short exposures fine-grain 


radiographed about minutes time saving that With high-temperature alloys 
whose large grain-size produces dif- 
fraction pattern 


Cable Co., Inc., Reading, Pa., high-speed inspection 
quality heavy-duty castings attained with 2-million-volt 


makes important contribution the nine-fold increase 


output capacity this new radiographic lab. x-rays. 
For complex 
With the lowest capital cost any equipment the where need for blocking for extreme 
supervoltage range, the Van Graaff® x-ray generator filtering eliminated 


low scattering and wide 
high-volume production radiography. latitude. 


the logical choice both for tough inspection jobs for 


Wiite for 24-page Bulletin R, 
that gives details of how 


the Van Graaff proving profitable 

OWA, in’ many different applications. 
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RAPID 
LONG LIFE 


IMMERSION 
HEATERS 


Now—of stainless steel resist 
corrosion, knife-type for rapid 
heating. May used many 
types liquids. New 3-prong plug 
enables safe grounding. 


No. 16551 


by 


CENCO the most complete line of scientific in- 
struments and laboratory supplies in the world. 


CENTRAL SCIENTIFIC CO. 


& 1718-G Irving Park Road « Chicago 13, Illinois 
¥ Branches and Warehouses — Mountainside, N. J. 


Boston © Birmingham e Santa Clara @ Los Angeles ¢ Tulsa 
Houston @ Toronto Montreal Vancouver Uttawa 
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Tubular, shunt-type furnaces, com- 
pactly designed apply electrica! heat 2600°F. under 
exact control. Widely used as components of machines for tensile, 
stress-rupture and fatigue testing metals, ceramics and cermets; 
also for creep testing metallic alloys. 

UNIFORM TEMPERATURE DISTRIBUTION panel 
lates amount of heat developed. Accurately spaced, properly an- 
chored coils maintain uniform temperature distribution. Test 
duration may range from moments 10,000 more hours. 
zone easily achieved. Experienced operators report tempera- 
tures held Shunted resistances, coordinated with the 
control panel, provide extremely accurate zone-by-zone tempera- 
ture control. Standard models available with inside dia. from 


more, from several feet long. Custom models 
for special needs. 


write today for 


270 LANE AVENUE COLUMBUS OHIO 
CIRCLE READER SERVICE CARD 
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THE ORIGINAL... 
Shore 


DUROMETER 


The “International Standard” 
for testing the hardness 
rubber and other elasto- 

meric materials 


FEATURES: 


e Quadrant or round dial 
for fast and accurate 
reading 


e Conforms to ASTM 
D 676-58 T and ASTM 
D 1484-57 T 


e Small 
carried 


enough to be 
in the pocket 


e Furnished complete with 
carrying case and stand- 


The Shore Durometer is available in various modeis 
ard test block. 


for testing the entire range of rubber hardness 
Write for FREE Descriptive Literature 


Made dy the manufacturers of the ‘‘Scleroscope”, for testing the hardness of metals. 


Shore INSTRUMENT MFG. CO., INC. 


VAN WYCK EXPRESSWAY, JAMAICA 35, 


| 
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take 
measurements 
from 
distance 


Eberbach Cathetometers 
Take read 
calibrations, 
tions from 


with dangerous materials 
equipment. Two models 

cm. 
$160.00 and $265.00. 


Request complete informa- 


em. and 


tion. 


CORPORATION 
P.O. Box 63 


Ann Arbor, Michigan 
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supplements. 


INITIATIONS 


Title 
Adhesive: Urea-Resin 
Type (Liquid and 


Continuous Identification 
Marking of Nickel and 
Nickel Base Alloys.... 


Fabric, Stee! Welded Wire 
For Reinforced Con 


Hydrazine Sulfate ..... 
Hydroxylamine Hydrochio 
Insulation, Thermal, Mag 
nesia: Block, Pipe, and 
Joints, Standard-Taper and 
Spherical, Ground Glass 


Lead: Caulking 


Linseed Oil, Boiled (For 


Index Changes 


Type of 
Action 


Rev. 


New 


New 
New 


New 


Am 


New 
New 


New 


Symbol or 
Number 


FSC 
Class 


MMM-A-188 8040 


Int. Std. 
No. 00137 


RR-F-0630 
(COM-BPR) 
0-H-730 6750 


0-H-915. 6750 


HH-1-554 


DD-j-55Ca 
OD-J-C0550 
(GSA-FSS) 
QQ-L-C0156a 
(Navy Ships) 


6640 


process lapping and/or polishing 


Write for free illustrated brochure. 


FSSC 
Class 


53 


Federal Government Standards 


Tue Supply Service the General Serv- 
ices Administration charged with the responsibility for estab- 
lishing specifications used the Federal Government for 
procurement materials and supplies. 
Index Initiation Federal Specifications Projects, and monthly 


The GSA issues annual 


The items listed below appeared Supplement No. for the 
month November 1958. 


Assigned 
Agency & 
Preparing 
Activity 


GSA-FSS 
GSA-FSS 
COM-BPR 


bOD Navy-Aer 


DOD-Navy-Aer 


GSA-FSS 
GSA-FSS 


DOD-Navy-Ships 


LAPPING 
MACHINES 


provide precision flat surfaces 


easier, lower cost—by continuous 


SYNTRON Lapping Machines produce metallographic finishes and pre- 
cision flat surfaces production quantities easier and more uniformly 
than with old hand lapping methods. 


SYNTRON Vibratory Lapping Machines work electromagnetic 
principle eliminating all mechanical wearing parts and assuring dependa- 
ble service with low maintenance. 


Available sizes capable handling parts 35” ‘in diameter, 


Improve product quality with SYNTRON Lapping Machines. 


COMPA 


Use In Organic Coat- 
New TT-L-190a 8010 GSA-FSS 

Linseed Raw (For 
Use In Organic Coat- 

Rev. MMM-M-792 8040 53 GSA-FSS 

Naval Brass; Bar, Plate, : 
Sheet and Strip ...... Rev. QQ-N-30 9530 DOD-Navy-0'd pe 

Nava! Brass; Rods, Wire, oe 
Shapes, Forgings and A 
Flat Products (Flat 
Wire, Strips & Bars) 
With Finished Edges.... Rev. QQ-N-35 9530 DOD-Navy-Ord. 

New 0-P-575 6750 DOD-Navy-Aer 
Potassium Thiocyanate .. New 0-P-590 6750 DOD-Navy-Aer eS 

Resistance Wire ......... Rey. QQ-R-175 DOD-Navy-Ships i 
Road and Paving Mate- 
rials: Methods of 
Sampling & Testing ... Rev SS-R-406c COM-BPR 
Sieves, Standard For 
Testing Purposes ..... Rev. RR-S-366b ns COM-NBS 
Sodium Thiocyanate ..... New 0-S-670 6750 DOD-Navy-Aer 
Stopcocks, Standard-Ta- 
per, Ground Glass New DD-S-720a 6640 GSA-FSS 
New DD-S-00720 
(GSA-FSS) 
Stoppers, Standard-Taper, 
Ground Glass ......... New DD-S-75Ca GSA-FSS 
New DD-S-00750 
(GSA-FSS) 
Tape, Gummed Rev. UU-T-111b 8135 DOD-Army-QMC 
Textile Test Methods .. Am.4Pt.5 CCC-T-191b i COM-NBS 
Wire, Stee!, Cold-Drawn, 
For Concrete Reinforce 
(COM-BPR) 
TITLE CHANGES 
Type of Symbol or 
Title Action Number Former Title 
Adhesive, Animal Glue ...... Rev. MMM.-A-100 Adhesive, Animal Gelatin 
Rev. MMM. A-AA100a 
(GSA-FSS) 
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. HH-1-554 (GSA-FSS) 


Linseed Oil, Boiled (For Use in Organic Coat- 
Assigned Oil, Raw, (For Use In Organic Coat- ven 
Committos Plastic Sheet, Scribe—Coated ............... New L-P-00517 (Navy-Ord.) 
Stopcocks, Primer; Pressure, Internal Combustion Engine 
(Cold Starting Aid) and Primer Cartridges (GSA-FSS) 
Tape; Rubber and Synthetic), Insulat- 
to separate unrelated 
items. 
CANCELLATION 
PROMULGATIONS 
ym bol or 
Title Number Reason for Cancellation 
Duck; Cotton, Bleached ..... CCC-D-730 Fed. CCC 
Soap, Toilet, Liquid and Paste - Rev. Fed. Std. No. 13b — 
Cleaning Compound, Toilet Bowl ....... Am. 2 0-C-426d 
Ba! Cloth, Cotton, Duck, Bleached (Superseding CCC 
Conduit, Electrical, Steel, Rigid, Zinc-Coated . Am. 2 WwW-C-58ie . 
ne Film, Photographic, Black and White; General SPECIFICATION AND STANDARDS APPROVED FOR 
Specification For Am. L-F-330 PRINTING 
q Polish, Stove (Superseding Rev P-P-576a 
a * Tape, Gummed, Packaging and Packing of .. New PPP-T-681 Titl Type of Symbol or 
Watch Glass, Laboratory (Superseding DD-W-131b Action Number 
; HEW-PHS) & DD-W-131a) Rev. DD-W-131c Cable and Wire; Weather-Resistant ...... Am. 3 )-C-145 
tron Oxide; Black, Synthetic, Dry (Paint 
tron Oxide; Brown, Synthetic, Dry (Paint 
INTERIM FEDERAL SPECIFICATIONS AND STANDARDS 
Pigment, Iron Oxide; Black, Synthetic, Dry New TT-P-390 
Type of Symbo! or — Iron Oxide; Brown, Synthetic, re ~ 
Pigment, Molybdate Orange ......... New TT-P-410 
| yntinuous Identification Marking of Nickel Plastic Sheet, Corrugated, Translucent, 
and Nickel Base Alloys New Std. 00137 (GSA-FSS) New L-P-505 
Adhesive, Animal Glue eS es ... New MMM-A-00100a (GSA-FSS) Road and Paving Materials; Methods of 
Adhesive: Urea-Resin Type (Liquid and Powder, New MMM-A-00188a (GSA-FSS) Sampling and Testing ................ Am. 1 pt. 2 SS-R-406c 
Drums: Shipping, Steel (Over 12 and Under New PPP-D-00705 (COM-BDSA) Watch Glass, Laboratory Rev OD-W-131c 


Balances Rotors 
600 lbs. ASTM and 


Turbines, Impellers. Aircraft accessories, Arma- 
tures, Pulleys, Drums, etc., may quickly and 
accurately balanced with the new Micro Balancing 
Model SU-7 Dynamic Balancer. 


HYDROMETERS 


NEW PRICES 
NEW DISCOUNTS 
ASSORTMENT SAVINGS 


Here one simple, most versatile, relatively low- 


cost machine, the answer 95% balancing WRITE TODAY FOR NEW 
problems encountered industry! 


Occupies minimum space needs minimum fix- CATALOG #19-B AND PRICE LIST 


large swing diameters meets Mil/Spec B-25511 H-B INSTRUMENT CO. 
(USAF) and JIC Standards. American Street 


Write for Bulletin SU-7 for details. Philadelphia 40, Pa. 


Road Garden City Park, New York Ploneer 6-0851 and Since 1916 
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INSTRUMENTS 
MEASURE LINEAR 
DIMENSIONAL CHANGES 


Instrument shown measures speci- 
mens 2” to 12” long. Total range 
0.040", reading to 0.00001’’. Has 
| relay lenses for 8’’ working distance. 
Adjustment in 3 axes. Mounted on 
lathe bed type ways for use with 
multiple specimen setups. Write 


ATLAS ELECTRIC DEVICES CO 86 


BALDWIN-LIMA-HAMIL TON CORP. ae: for details. 
BUDD NUCLEAR SYSTEMS | 
=" THE BU DD COMPANY 4 | 
BURRELL CORP For help with 
your precision 

CENTRAL SCIENTIFIC CO. : 84, 92 | 

CUSTOM SCIENTIFIC INSTRU MENT, INC. » | measuring 

DELTA CHEMICAL WORKS, INC. 84 problems, call on 


Gaertner experience 
EASTMAN KODAK CO . 


EBERBACH CORP. Your measuring problems may very well nicely 
solved with optical instrumentation. Gaertner Scientific 
Corporation can probably recommend standard 
FISHER SCIENTIFIC modified instrument meet your particular needs. 
necessary, are fully equipped design and build 
special instrumentation. 


R SCIENTIFIC CORP 95 


GagneuE A! Gaertner has designed and built precision, scientific, 
Inside Back Cover optical and measuring instruments for over years. 
GREINER CO.. EMIL Write phone, and put this experience work for you. 
GRIEs NDUSTRIES, INC 78 


The Gaertner Corporation 


H-B INSTRUMENT 1215 Wrightwood Ave., Chicago 14, Telephone: BUckingham 1-5335 
isc co. ( CAR ‘ 73 
INSTRON ENGINEERING Inside Front Cover 


LACLEDE STEEL Test Aggregates Accurately, 
Conveniently with the 

MARSHALL PRODUC’ 

METTLER INSTRUM 


Sizes test samples crushed stone, 
OLSEN TESTING MACHINE Outside Back Cover sand and gravel, slag, coal and coke, 
OZONE RESEARCH AND EQUIPMENT CORP ores, and similar materials, size 
range from 4-in. 200-mesh. Makes 
PARR INSTRUMENT 5-minutes less. Sand attachment 
PICKER X-RAY CORP optional for use with 8-in. sieves. 
Also ideal for moderate-scale re- 

search mass-separation jobs. 


RIEHLE TESTING MACHINES 
METALS, 82 GILSON SAMPLE 
SARGENT &«& CO., E. 3 SPLITTER 
HORE INSTRUME NT & MFG. CO., INC 92 | Reduces large samples for con- 
YNTRON venient testing. Adjusts readily for 
all materials, sand sizes heavy 
aggregate. Simple use. Supplied 
TATNALL MEASURING SYSTEMS CO. with two material pans and bag-load- 
TECHNICON CO Cc 2 
TESTING MACHINES, INC Write for the GILSON catalog 
NAME 
Fill out 
UNITRON INSTRUMENT DIVISION UNITED COMPANY 
letterhead. 
WILSON MECHANICAL INSTRUMENT DIVISION 
AMERICAN CHAIN AND CABLE 
PROFESSIONAL CARDS 64, 65, 
CIRCLE 142 READER SERVICE CARD 
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discrimincting buyers orders and reorders 
prove with these UNITRON 


AMERICAN BRASS HONEYWELL 
CARNEGIE INSTITUTE UNION CARBIDE 
WESTINGHOUSE ELECTRIC REYNOLDS METALS 


CASH REGISTER UNIV. WASHINGTON 


Model MEC 


$399 
BINOCULAR MODEL only $599 


UNITRON INVERTED Metallurgical Microscope, Model MEC: 
Many the features the UNITRON Metallograph U-11, which 
are connected with visual observation opaque specimens, are 
included this compact unit. Think the time which can 
saved your laboratory providing each metallurgist with 


BINOCULAR MODEL only $1379 


UNITRON METALLOGRAPH and Universal Camera Micro- 


scope, completely self-contained instrument 
modern design for visual observation, photography, projection 
and measurement both opaque and transparent specimens, 
using bright-field, dark-field polarized illumination. While 
compact size, duplicates the performance large, cumber- one these handy, inexpensive units for use his desk. Model 
some instruments. Even laboratories limited budget can enjoy MEC also ideal for use together polisher micro- 
the accuracy, speed and efficiency possible only with complete hardness tester. 

installation this type. 


Standard optics include 4 parfocal objective lenses: 5X, 


ey ; - Standard optics include 5 parfocal objective lenses with 10X, 40X, 100X oil immersion on revolving nosepiece; 3 eye- 


revolving nosepiece, 4 photographic eyepieces on a revolving 
turret, 3 visual eyepieces, all coated. Magnification range: 


illuminator with variable transformer 
into the microscope base. 
7 focus in the camera and transition from observation to pho- 
» f tography is instantoneous. 


» Calibrated square mechanical stage with calibrated rotatable 
stage plate. 

Calibrated polarizing apparatus, transmitted-light accessories 
for transparent specimens, filters, micrometer eyepieces, film 
holders, cabinets, dustcovers, etc. all included. 


> Additional accessories, available at extra cost include: 
Polaroid Land Camera attachment for ‘60-second’’ photog- 
raphy; 35mm camera attachment; low power (5-40%) 
objectives; vacuum heating stage for temperatures to 1100°C. 


MICROSCOPES YOURS FOR THE ASKING 
FREE DAY TRIAL 


THIS COMPLETE CATALOG UNITRON 


pieces: P5X, Micrometer 10X, Kel5X, all coated. Magnifi- 
cation range 25-1500X. 


> Vertical illuminator with iris diaphragm. Transformer housed 
in microscope base. A microswitch on the base provides an 
extra high intensity for photography. 


we Binocular model has provision for attaching 35mm camera 
to microscope base. A 35mm camera attachment is available 
to attach to the eyepiece tube of the monocular model. 


v 


Calibrated square mechanical stage with calibrated rotatable 
stage plate. 


Calibrated polarizing apparatus, 5 filters, dustcover, cabinet, 
etc. all included. 


> Additional accessories available at extra cost include: 35mm 
camera attachment; K20X eyepiece for 2000X; transmitted- 
light accessories for transparent specimens; vacuum heating 
stage. 


DIVISION 


| Please send me your complete catalog on UNITRON Microscopes. I 


any UNITRON MICROSCOPES... 


Let the instrument prove its value your 
own laboratory before you decide purchase. 


Name and Title ___ 


City 
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UNIT OSCILLATORS 


for every application 


from cycles 7400 


High power output. 
Small size conserves bench 


Good stability comparable much more ex- 
pensive generators widely used applications 


megacycles. 


Simple, inexpensive Oscillators 

available for modulating HF, VHF,and UHF units. 
Convert sweep oscillators with G-R Dial Drives. 
Simple, ingenious design makes for high quality 


where stability the essence. 
Used critical defense applications, including missile work and radar warning systems. 


Type 1210-C Unit R-C Oscillator, 
accuracy 3%... three 
outputs: either low-impedance sine 
wave (80mw), high-impedance sine 
wave (40mw), square wave 
(0-30v p-p) 


Type Unit 
$245 accuracy 300- 
output into ohms; 400 
over most range. 


Type 1211-B Unit Osciilator, $275 
accuracy power out- 
put into 50-ohm load: 1500 (0.5 

Mc), and 500 (5-50 Mc). 


250-920 Mc 
Type 1209-B Unit Oscillator,$245 
put into ohms; 300 over 
most range. 


low cost. 


Type 1215-B Unit Oscillator, $190 
100-mw output into 50-ohm load; 
200 over most range. 


900-2000 
Type 1218-A Unit Oscillator, $465 


put into ohms. 


Type 1208-B Unit 
put into ohms; 400 over 
most range. 


2700 to 7400 Mc, 
Depending Klystron Used 
Type 1220-A Unit Klystron Oscil- 
lator, $215 (less 75- 
100-mw nominal output (depending 
klystron). 


POWER SUPPLIES FOR UNIT OSCILLATORS 


Type 1203-B Unit 
Power 


Type 1201-B Unit 
Power Supply .. . $85 
similar to 1203-B but with ‘ 
| regulated plate Unit TYPE NO. 
oscillator output power is re- 6.3v ac at 3 amps; 1214-A 1000c 
1214-D 120c 
DIAL DRIVES ADAPT OSCILLATORS TO AUTOMATIC- 1214-E 1000c 
SWEEP APPLICATIONS 


270c 
Type 908-P Synchronous Dial Drives $29 ea. 
attach all Unit except 1220-A Klystron 

Oscillators and 1214 Fixed-Frequency Oscillators... 
4-rpm 908-P1 model for use with graphic recorders, 
30-rpm -P2 model for use with scopes. 


Type 907-R and 908-R Dial Drives ea. 
Similar 908-P but provide sweep voltage proportional 
shaft position for use with x-y plotters models 
available with 4-rpm pinion speed (18°/min and 
144°/min for G-R 907 dials used 1208, 1209, and 1210 


oscillators; 12°/min and 96° min for G-R 908 dials used 
1211, 1215 and 1218 oscillators). 


1214 SERIES FIXED-FREQUENCY OSCILLATORS 
FOR BRIDGE MEASUREMENTS 


FREQUENCY 


ACCURACY OUTPUT 


200 mw 


200 mw 


+ 2%, 
All 1214 Oscillators have built-in power supplies 


200 mw 


1214-M 300 mw 


Construct Systems Complex Measurements Work 


wide variety amplifiers, calibrators, detectors, 
pulsers, and vhf-uhf coaxial including atten- 
filters, and mixers are available for use with Unit 


Write for Complete Information 


GENERAL RADIO COMPANY 


275 MASSACHUSETTS AVENUE, CAMBRIDGE 39, MASSACHUSETTS 


CHICAGO 
6605 W. North Ave. 
Ock Pork Ill. 
Village 8-9400 


PHILADELPHIA 
1150 York Rd. 
Abington, Pa. 

HAncock 4-7419 


SAN FRANCISCO 
1182 Los Altos Ave. 
Los Altos, Cal. 
WHitecliff 8-8233 


NEW YORK AREA 
Broad Ave. at Linden 
Ridgefield, N. J. 
N. Y. WOrth 4-2722 
N. J. WHitney 3-3140 


WASHINGTON, D.C. 
8055 Thirteenth St. 
Silver Spring, Md. 

JUniper 5-1088 


LOS ANGELES 
1000 N, Seward St. 
Los Angeles 38, Cal. 

HOllywood 9-6201 


IN CANADA 
99 Floral Pkwy. 
Toronto 15, Ontario 
CHerry 6-2171 
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dad 


pad 


NOW TRUE MODULUS 
ANY MATERIAL 


true modulus determinations can obtained for virtually any material 
with the Tinius Olsen precision extens- 
ometers. Guesswork and the inaccuracies calculated strain due grip 


os 


slippage, variations specimen length jaw separation, ete. are com- 
wide selection strain instrumentation pletely eliminated. 
available for use with the With the Olsen unique counterbalance offsets instru- 


matic, including new dual high-low ex- 


ment weight. Olsen extensometers can specimens—no matter 
tensometer shown being attached 


how fragile—without impairing them. 


provides wide range strain magnifi- Actual strain inches per assumed strain per unit time— 
cations from 400:1 10:1, which can plotted the built-in Recorder. Authentic, reproducible test results 


changed instantly during test. are obtained every time. 


4000:1 RATIO TEST RANGES 
Any range capacities from 12,000 available with the 
tronically controlled testing speeds are infinitely variable and_ positive 
under load. All controls are the fingertips. 
ARE YOUR TEST RESULTS ACCURATE? 
will pay evaluate testing program terms the Tinius 
Olsen Write today for copy the informative 


brochure “Are Your Test Results Accurate?” 


Any capacity range from Ibs. 
can selected before during test. 
All ranges are built into the machine— 


Convenient zero are provided 
for each range compensate for varying 


Trademark 
Testing and Balancing Machines 
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